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MATJGNANT EPITHELIAL TUMORS OF THE NECK 
OF UNKNOWN ORIGIN 

By John E McWhorter, MD 

or New York, N Y 

FROM TIIF FIRST (cOLUMRU nVIIFRSITl) SDRCIC41, DIMSION, BFLLF\ UE IIOSPITM 

There aie piobably no surgical conditions more difficult to diagnose clini- 
cally than malignant epithelial tumors of unknown origin located in the neck 
In a series of twenty-four such cases admitted to the First Surgical Division 
of Bellevue Hospital, New York City, the correct diagnosis of carcinoma or 
epithelioma was infrequently made The usual diagnosis in these cases was 
either Hodgkin’s disease or lymphosarcoma, though occasionally they weie 
thought to he either a paiotid tumor or a tuberculous lymph node 

In this series of cases fiom the adult suigical service of the First Division 
the tumois were either excised or tissue was lemoved for biopsy Unfortu- 
nately all these cases were not followed up, and hut few came to neciops} 
The origin of these tumors is little undei stood and is largely a matter foi 
academic discussion As then micioscopic picture does not indicate then 
oiigin, it IS impossible to determine whether they arise piimarily from some 
vestigial structuie or secondarily from some unknown focus 

Histoi teal — Relatively little has been written about malignant epithelial tumors of 
the neck, jet tliej’’ appear to be a distinct type In 1882 Richard Volkman ^ in his paper 
‘Das Branchiogeiie Hals Karcinoma” first described branchiogenetic carcinoma In the 
ten jears previous he had seen onlj' three of these cases They uere not secondarv 
to a primary focus elsewhere, nor did thej" arise from the lymph nodes The\ all 
occurred in men between forty and fifty j'ears, and occurred more frequentlj on the left 
than on the right side They were at first of firm, scirrhus consistencjq but later under- 
went a mucoid softening that gave them the consistencj" of a fluctuating tumor Tiie 
growth was usuallj' verj^ extensive, reaching upward to the base of the skull and invoh - 
mg the great vessels of the neck and the larjnix, this latter involvement resulting in 
respirator}' distress The skin was not attached to the mass, but was usually raised in 
folds He describes in detail tw’o cases, one of which had a large, fluctuating, inoperable 
mass that eroded the carotid arterj and caused death b\ haimorrhage , wdnle m the 
second there w'as a large, dense tumor behind the hj'oid bone, involving the great vessels 
of the neck and the pharjuix He emphasizes the difficulties to be met w'lth m the 
excision of this tumor He saj's that microscopical Ij' these tumors are of the squamous- 
celled cornifj'ing epithelial tjpe, “hornkrebs” wnth isolated areas of cjhndrical epithelium 
the stroma being verj' thick and sclerotic He states that the general opinion is that 
these tumors arise from remnants of the branchial cleft and remain quiescent until stirred 
into activity bj' some unknowm irritation He also connects these tumors witli branclnal 
cj sts, or branchiogenetic chondromata, and closes w'lth the suggestion “We surgeons 
must m geneial believe in Cohnhenns theor\ that tumors from embrjonic rests are 
usuallj benign ” Volkman had not seen subcutaneous carcinoma m tiie usual sites of 
embrjonic rests with the exception of the three tumors noted Tinker" collected iroin 
different sources fifteen malignant epithelial tumors of branchial cleft origin 
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Cohn’ quotes Coley whose opinion was based on 167 cases of malignant tumors of 
the neck, that the most common variety is round-cell sarcoma Cohn mentions the 
relative frequency of carotid body tumors 

McKenty^ collected from the Rojal Victoria Hospital, Afontreal, five undoubted 
cases of branchiogcnetic caremonn He emphasizes their rapidity of growth and their 
site as being behind and below the angle of the jaw Pam, though frequently absent 
in early cases, is iisnallj severe and caused by invohcmcnt of ner\cs He considers that 
epitheliomas of the neck that do not involve the skin or mucous membrane, and for 
which no primary focus can be found elsewhere, should be looked upon as branchiogcnetic 
carcinoma He emphasizes the necessity of a thorough examination of the mouth, 
pharvnx and larynx, “as a growth not as large as a split pea” may gi\c rise to very 
extensive mctastascs 

Ewang “ states that these tumors iisualh occur after fort\ , that they may be 
globular, cystic or solid, and arc usually of cystic growth He raises the question as 
to how" many of these malignant neoplasms of the neck of obscure origin arc referable 
to branchial rests He thinks this is not determined, but feels, however, that in all 
secondary carcinomas it should be possible to demonstrate the primary growth, and that 
the structure of these neoplasms is commonly that of an adult acanthoma 

Carp and Stout “ think that branchiogcnetic carcinoma is r.ire as thev collected but 
four cases from the Presbyterian Hospital, New York Citv Evidently it is their opinion 
that the majority of these tumors are second iry to some other site It is their contention 
“that even an autopsv is not conclusive” as the primary site mav have been overlooked 
Hudson" states that the prevalent opinion on malignant epithelial tumors of the 
neck IS that they are divided into two groups — those made up of squamous epithelial 
cells that are secondary to a healed or undiscovered focus, and those arising from 
vestigial remnants, which arc uncommon Ihc 1 ittcr neoiilasms occur m two mam tvpes 
(a) branchiogcnetic carcinoma and (b) endothelioma, the latter tumor having a struc- 
ture similar to that of an endothelioma of the salivarv glands At the Middlesex Hospital 
there were ten of these eases during the ten years covered by Hudson’s paper It is his 
opinion that these tumors arise in the jugulo-digastric lymph glands, an oval, flattened 
structure about 2 5 centimetres m length, which is situated on the mesial aspect of the 
great jugular vein and extends from the posterior bcllv of the digastric muscle to the 
tip of the superior cornu of hyoid bone This is the mam drainage station for the 
external auditory meatus, Eustachian tube, iiasopharny x, tonsils, tongue and epilaryn- 
geal structures 

Because of the extieme malignancy of these tumors and their surgical 
impoitance, a study of the unusually laige number of cases available m the 
Bellevue senes may be found of A'alue 

Sex and Age — Of the twenty-four cases, eighteen were those of males 
and six those of females The average age was forty-sev^en, the oldest sixty- 
eight the youngest thirty-seven years, and only three under forty Appar- 
ently neithei sex nor age is a deteimmative factor, as the males among these 
cases av^eraged fifty years of age, and the females foity-five 

Dmatwn — In the majority of the cases the average duration of symptoms 
was somewhat less than four months, with an extieme variation m one case 
of two years, and m anothei of one week 

Site — A few of the patients showed a bilateral involvement with a ratio 
of SIX to eighteen In a unilateral involvement the left side predominated — 
thnteen to five With but few exceptions these tumors arose m a lather 
lestncted area, namely, around the angle of the lower jaw This position 
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coi responds to that of the jugulo-digastnc gland of Hudson’s, oi the gieal 
jugulai lymph node as it is more commonly named b}'- anatomists .As will he 
shown later, the position of this tiimoi and its intimate lelationship to the 
great vessels of the neck are of the utmost importance fiom the opeiative 
point of view 

Piohahlc Site of Oiigin — In only three instances w'-eie theie any definite 
signs suggestive of a pri- 
mary site elsewhere in the 
body In one case the left 
tonsil piesented a tender, 
small, induiated aiea that 
clinically lesembled an epi- 
thelioma, but as tissue was 
not excised for biopsy the 
diagnosis was not con- 
fii med The second show'-ed 
an induiated, ulcerated 
aiea in the gum of the 
low^er jaw, with a direct 
extension from this to the 
tumor at angle of mandible 
Evidently it w^as a primary 
epithelioma of the gum 
The third case gave a sug- 
gestive history, but rather 
indefinite physical signs of 
an mti a-abdominal tumor 
m the left lower quadiant 
Unf 01 tunately this case 
did not come to necropsy 

How many of thesetu- rir i— Site of bronchnl clefts m iitck If, III, IV (Uhiiii ) 
f Alost of the nnlignant neopHsms arise at site 11 

mors arose from some pri- 
mary focus other than the neck is purely a question foi speculation, but cei- 
tainly if they did arise elsewhere, the most careful physical examination failed 
to reveal it 

It IS evident that to be able to determine ivith any degree of accuiaty the 
origin of these tumors is of great surgical impoitance hoi if they nie 
pi unary, one might considei the advisability of an operation with some hojic 
of success, but if they aie but the external signs of some lemotely jilaced 
malignant giowth the prognosis is not encouraging In considering this 
question it must be boine in mind that in our series with the exceptions 
noted, no pi unary focus, elsewdiere in the bodj'^, w'as evci definilcl} jiioicn 
It wmuld be, theiefoie, m oui opinion, not unieasonablc to assume that at 
least a certain percentage of these neoplasms do arise priinaiily m tlie neck 
from some small epithelial lest 
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Symptoms — The history is usually the same The tumor glows without 
symptoms until it has reached sufficient size to be seen and felt The con- 
dition IS a progiessive one with the mass giadually, m most instances, increas- 
ing 111 size, but 111 some cases ’t giows with extreme lapidity Pam is a 
variable factor and occurs in over half of the cases , when present it is severe 
and described as being sharp and shooting Respiratory distress and dys- 
phagia were present 
in aconsiderable 
number of instances 
The piesence or ab- 
sence of these symp- 
toms IS a good indi- 
cation of the amount 
of involvement, 
when present one 
must assume that 
the gr ou th is dif- 
fusely infiltrating, 
when absent, that it 
is probably circum- 
scribed It is quite 
obvious that wheie 
the involvement is 
bilateral the symp- 
toms are more 
marked than when 
unilateral 

Physical Signs 
— In most instances 
these tumors occu- 
pied an area imme- 
diately posterior to 
the angle of the jaw 
in the region of the 
great jugular lymph 
node (Fig 2 ) The 
mass was usually large, either smooth or lobulated and of firm and dense con- 
sistenc}'- The tumor was attached rarely to the skin, but frequently to the 
deeper structures Occasionally the growth involved both the deep and super- 
ficial structures and not infrequently, when this occurred, the skin over the 
surface \ias red, swollen and tender As these physical signs were more sug- 
gestive of an abscess than they were of malignancy, the latter condition was 
frequently unsuspected Tenderness, except m diffuse giowths may or may 
not be present 

Dijfci cntial Diagnosis — The problem of differentiating these malignant 
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Fig 2 — AtiTtomj of neck (Dea\er®) The circle indicntes the npproxi 
mate po^sition of '*11 the tumois discussed in this article 
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tumois fiom othei masses in the neck is one of extieme difficulty Ewing 
mentions that they may he confused with caicmoma fiom aheiiant thyioid 
follicles, tnmois of the caiotid body and piimaiy endothelioma of lymph 
nodes Hudson difteientiates them fiom piimaiy endothelioma of lymph 
glands, caicmoma of paiotid, caiotid body tumois and hranchiogenetic tumors 
His differentiation is as follows 

1 Endothelioma of l3nnph node when single can be diagnosed only by 
micioscopic section 

2 In caicmoma of the paiotid the tumor is laigely confined to the gland 
and spieads fiom theie to cheek 

3 Caiotid body tmnois aie situated at a lower level m the neck and are 
globular and of iriegular outline 

4 Bianchiogenetic tumors arise from preexisting cysts, aie cystic m some 
paits, and occui at a lower and more medial level 

In the First Suigical Division of Bellevue Hospital, on adult suigical 
seivice, all the tumoi-hke masses of the neck, other than those of the thyroid 
and obvious metastases, weie m then indicated order of frequency of the fol- 
lowing kinds This senes of 177 cases includes those from which tissue was 
lemoved foi sectioning, and covers a period of ten years, 1919-1928 inclusive 


Per cent 


Tuberculosis 

S6 

Epithelioma, unknown origin 

14 

Mixed tumors of parotid 

75 

Lymphosarcoma 

6 5 

Branchio- and thyroglossal cysts 

6 

Hodgkin’s disease 

4 


We appreciate that the surgical conditions and their older of frequency, 
as given in the above table, may not coi respond to the findings in similar 
wards of other hospitals, but because of Bellevue’s acute surgical seivice and 
enormous turnover of patients, they no doubt are a fair sample of surgical 
conditions in general In our experience the clinical diagnosis of malignant 
epithelioma of the neck cannot be made with any degiee of certainty How- 
ever, a hard, fixed tumor of comparatively rapid growth, situated somewhat 
behind and below the angle of the jaw, must always be regarded with grave 
suspicion until its character has been proven by microscopic section 

Piognosis — As far as v^e know the follow-up on these cases, 111 all hos- 
pitals, IS exceedingly discouraging McKenty^ in his senes from the Royal 
Victoiia Hospital has a mortality of 100 per cent In Hudson’s’’’ six cases, 
four died within eleven months, while the follow-up on the remaining two was 
of too short duration to be of any value Unfortunately, m most of our 
cases the follow-ups weie incomplete, but we feel justified in assuming that 
the ultimate result, with possibly a few exceptions, was as hopeless m the 
unfollowed cases as it was 111 those that were followed This assumption 
offeis for evidence the fact that most of these cases weie inoperable when 
fiist seen and rapidly progressive when lost track of 
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Pathology — Macroscopic — In most of the Bellevue cases the neoplasm 
had advanced to such an extent that the specimens removed weie only for 
biopsy, either m the foim of enlaiged lymph nodes oi fiagments from the 
tumoi itself Involved lymph nodes usually showed lather extensive areas 
of degeneration surrounded by masses of soft, homogeneous tissue In cer- 
tain areas the nodes were not degeneiated, but on the contiary solid and 
of a rather firm consistency The tumors excised varied in size, but usually 
averaged from seven to foui centimetres in diameter Most of them weie 



Tig 3 — Case IV Gross specimen of circumscribed mass surrounding internal jugular tein 


cii cumscnbed and appeared to be encapsulated They weie either globular 
in shape, lobulated, or had a distinctly nodular appearance From the shape 
of these tumors and their appaient encapsulation, one is frequently amazed 
at the amount of adjacent tissue involved 

In one recent case the tumor surrounded and was intimately adherent to 
most of the great vessels of the neck, and had infiltrated inward to the 
pharjmx and downward almost to the supraclavicular fossa In addition, the 
cervical lymph nodes on the opposite side were extensively involved (See 
chart, case IV, and Fig 3 ) 

On section all of our tumors were of firm consistency throughout, the cut 
surface being smooth and of a rather homogeneous appearance In not a 
single specimen was there any evidence of cyst formation This might well 
raise the question as to whether the tumors excised were primary growths 
or secondary involvement of lymph nodes Neither from the gioss specimen 
nor microscopic section could this be determined with any degree of certainty 
The above findings again introduce the subject of their origin For if, as has 
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been suggested by Ewing, Hudson and otheis, most bianchiogenetic caici- 
nomas arise fiom a pieexisting cyst, then it is evident that this statement is 
either inconect or that our tumors weie not of branchiogenetic origin, oi the 
masses removed were secondary growths and not the primary focus This 
seems to be a question that is little understood, rather a matter for specula- 
tion and one that cannot be proven 

Miooscopic — The histological make-up m our senes of tumois was m 



Fig 4 — Photomicrograph, low power, showing usual arrangement of cells in most of the neoplasms in 

this series 


most ways similar to that described by Volkman,^ McKenty ^ and Hudson 
usually consisted of a mass of more or less undifferentiated epithelial cells 
In some cases these cells were more highly differentiated and resembled i ather 
closely squamous epithelium, but on the whole they tended toward the 
embryonal type with cells that were rather large and of irregular shape, 
though somewhat columnar The cytoplasm v'-as rather scanty and stained 
poorly, while the nuclei were large, prominent, highly chromatic and showed 
many mitotic figures Practically without exception the Bellevue series of 
tumors showed a ver}?- definite cellular arrangement This constant pattern 
was that of a netwoik of epithelial cells, arranged in stiands of vaiious 
bieadths, together with a veiy marked tendency of these cells toward an alve- 
olar arrangement In many instances these tumors in addition to this 
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formation showed, in aieas the cells massed togethei m the form of sheets, 
these structureless masses resembling closely syncytium Because of the 
tendency of these tumors m their growth to form a moie or less complex 
network, they might, if one chose to use a descriptive term, be called plexi- 
form epithelioma The connective-tissue stroma varied consideiably m the 
different tumors, but as a geneial rule it was very cellular, so much so, in 
fact that in certain areas it closely resembled a spindle-celled sarcoma This 



Tig s — P hotomicrograph high power showing tendency of cells to coUimmr shape and attempt at 

alveolai arrangement 


cellular character of the stroma appeared to indicate the lapidity of the 
growth for the moie cellulai and undifferentiated the cells, the more diffuse 
and rapidly growing was the tumor , while the more differentiated and adult 
the connective tissue the less rapid and more circumscribed the growth 
appeared Another marked and outstanding feature, m a A'^ery large percent- 
age of these tumors, was the amount of necrotic or degenerated tumor tissue 
Naturally this varied considerably in the difteient cases, the conti oiling factor 
seemingly depending upon the rapidity of growth In common with othei 
lapidly growing malignant neoplasms, these tumors were, as a general rule, 
very vascular 

Diagnosis — For want of a better name we have called these neoplastic 
growths malignant epithelial tumors of the neck As their origin is unknown, 
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any fuither attempt at a classification would be without value and a meie 
mattei of juggling words Howevei, for pui poses of recoid and filing some 
nomenclature that m a measuie describes the micioscopic pictuie, such, for 
example, as plexifoim epithelioma or alveolar epithelioma, would, perhaps, 
serve the pin pose quite as well as any other term 

Ticatnicnf — Of all the difficult problems which from time to time the 
surgeon is forced to face, theie is, peihaps, none moie difficult than the 



Fig 6 — Photomici ogiaph, low power, showing slight aheolar arrangement and mass of undiffei entiated 

cells invading muscle 


piopei treatment of these tumors The first problem to be solved is that of 
diagnosis, which in most instances cannot be made clinically, but is dependent 
upon the biopsy Having ai lived at a diagnosis, the next cjuestion for dis- 
cussion IS whether or not this growth is primary or secondai} If primal y, 
small and localized, one might well consider the propei proceduie to be that 
of excision If, however, this local growth be but secondarj^ to some deeply 
seated piimary focus, then an excision if the symptoms warrant it, must be 
considered a palliative measure and not a cure 

This decision is of sufficient importance to make it worthy of veiy serious 
consideration In most instances, due to lack of knowdedge, it probabl}'^ can- 
not be made Theie are, how^ever, a sufficient number of malignant tumors 
arising elsewdiere in the bod}' and occasionally metastasizing, to the ceivical 
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lymph nodes to make all deeply seated epithelial giowths in this legion open 
to suspicion For these reasons it is our opinion that an operation should 
only be considered after a careful, physical examination has failed to reveal a 
piimaiy focus elsewhere On the other hand, when considering the treat- 
ment of these neoplasms one must not oveilook the probability that many of 
them may be pi unary in the neck, and unless we have evidence to the contiaiy 
it IS not leasonable to assume that they all must be secondary 

Theie is one more point that arises relative to the advisability of an 
opeiation and that is the position of these tumors The majoiity are rathei 
deeply seated, usually diffusely invasive, and are intimately connected with 
the great vessels of the neck This makes the opeiation one that requiies 
consideiable technical skill and an intimate knowledge of the local anatomy 
In the treatment of this condition it may be of inteiest to briefly mention 
the expel lences of klcKenty and that of Fludson McKent)’’ ' consideis 
these tumors highly malignant and an opeiation is not a satisfactor}'^ form of 
treatment Hudson believes that in a great majority of cases surgical exci- 
sion IS uniformly disappointing and recuirence usually lapid and fatal, and 
consideis the operation difficult and hazaidous, and advises, for want of a 
better theiapeiitic measure the use of radium 

Our experience agiees with these authois, foi we do not believe that a 
suigical excision can be looked upon as a cine, and we are somewhat skeptical 
as to the value of radium Certain exceptions must be taken to the state- 
ment legardmg the inadvisability or futility of an excision In a few 
instances where the tumor is rather small and evidently encapsulated or 
circumscribed, it might well be a pnmaiy growth In that event an excision 
would be, by all means, the treatment of choice, but m our senes it could 
seldom be consideied foi in the vast majority of cases the tumoi was inoper- 
able when fiist seen Of the two methods of treatment we would, as a general 
rule, recommend radiation, foi an excision, excepting in a few rare cases, 
seems to stimulate the tumoi ’s giowth rather than retaid it 

SUMMARY 

In summation it may be said 

1 A study of these cases in an adult surgical seivice in Bellevue Hospital 
shows that malignant epithelial tumors of the neck are far more common 
than is generally supposed, and are fiequently mistaken for Flodgkm’s disease 
and lymphosai coma 

2 That practically all these tumoi s occupied an area behind and below 
the angle of the jaw and m the majoiity of cases were unilateral 

3 That their origin was unknown Probably some were secondary to a 
remote primary focus, but this could not be proved 

4 That diagnosis is extiemely difficult, m most cases it can be made only 
bj micioscopic sections, as the clinical findings are fiecjnently not sufficiently 
chaiacteiistic to diftei entiate it from other masses in the neck When a mass 
located below^ and behind the angle of the jaw gives a history of a gradual 
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01 lapid giowth, this tumoi should always he consideied as a possibility 

5 That the tieatment, eithei b}^ excision oi ladiation, seems to be equally 
unsatisfactoiy Excision in paiticulail)'’ {avoiable cases, oi as a palliative 
measuie to relieve symptoms, may at times be consideied, but that the difficul- 
ties of this opeiation cannot be overestimated 

6 In most cases the piognosis was bad, as the tumoi when fiist seen 
was inopeiable 

Case I — Age fifty-three, male Admission date, October 9, 1928 Site — Left side of 
neck, angle of jaw Duration — One month Sj'inptoms and Physical Signs — Swelling 
below angle of jaw, rapidly increased 111 size, no pain, respiratorj^ distress or dysphagia, 
tumor mass 5 cm in diameter, adherent to deeper structures, not to surface , no tender- 
ness Clinical diagnosis — Caicmoma Pathology, gross and microscopic — Circumscribed 
mass 7 X 5 X 4 cm Surface shows a series of discrete nodes, very dense , mass of columnar 
cells in branching strands showing distinct alveolar arrangement, many mitotic figures 
Pathologic diagnosis — Epithelioma Treatment — Excision and radium Follow-up 
recent case 

C\SE H — Age sixty-one, male Admission date, October 16, 1928 Site — Left side of 
neck, angle of jaw Duration — Three weeks Sj^mptoms and physical signs — Following 
slight blow developed pain and noticed swelling of neck, no lespiratory distress or 
dj'sphagia, tumor 8x4 cm angle of jaw, from mastoid to middle of sternomastoid, 
attached to deep tissues , teiidei Clinical diagnosis — Carcinoma Pathology, gross and 
microscopic — Diffuse mass 6x5 cm , cut surface resembles a number of discrete lymph 
nodes, very dense, diffuse mass of squamous epithelial cells arranged m strands, many 
pearls and mitotic figures Pathologic diagnosis — Epithelioma Treatment — Excision 
Follow-up — Died post-operative, cerebral ha,morrhage 

Case III — Age sixty-two, male Admission date, May 15, 1928 Site — Left side of 
neck, angle of jaw Duration — Four months Symptoms and physical signs — Noticed 
stiffness of neck, later tumor mass, sharp, shooting pain , tumor mass 6 cm in diameter, 
attached to deep structures , hard and tender Clinical diagnosis — Carcinoma Pathologjq 
gross and microscopic — Biopsy , small circumscribed node , mass of columnar cells in 
branching strands showing alveolar arrangement, many mitotic figures Pathologic diag- 
nosis — Epithelioma Treatment — Inoperable biopsy Follow-up — Piogressive, lost 

Case IV — Age sixty-five, male Admission date, May 10, 1928 Site — Left and right 
side of neck, angle of jaw Duration — Five weeks Symptoms and physical signs — 
Mass 111 left and right side of neck rapidly increased in size, tenderness, dysphagia , mass 
at angle of left and right jaw 7 cm m diameter, tender, attached to deeper structures 
Clinical diagnosis — Carcinoma Pathology, gross and microscopic — Large infiltrating 
mass 6x5 cm involving vessels of neck , mass of interlacing strands, columnar epithelial 
cells, alveolar arrangement, many mitotic figures Pathologic diagnosis — Epithelioma 
Treatment — Excision of mass from right and left side Follow-up — Died post-operative, 
following excision of mass from right side 

Case V — Age thirty-seven, male Admission date, February 23, 1928 Site — Right 
side of neck, angle of jaw Duration — Ten weeks Symptoms and physical signs — Noticed 
mass right side, gradually increased in size, dysphagia, sharp pain , tumor mass at angle 
of jaw, extensive growth, not attached to surface Clinical diagnosis — Hodgkin’s disease 
Pathology, gross and microscopic — Biopsy, mass of broad, branching columnar-shaped 
cells, having alveolar arrangement, many mitotic figures Pathologic diagnosis — Epitheli- 
oma Treatment — Tissue for biopsy Follow-up — October 25, 1928, extensive local recur- 
rence, distant metastases, condition terminal 

Case VI — Age fifty, female Admission date, February 6, 1928 Site — Left side 
of neck, angle of jaw Duration — Two months Svmptoms and physical signs — Mass 
in neck, no pain, extensive growth, lower angle of jaw, deeply adherent Clinical diag- 
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uosi^ — Metistatic carcinoma Pathology, gross and microscopic Biopsj , diffuse mass of 
iindiffei entiated epithelial cells, slightly suggests glandular arrangement, mitotic figures 
Pathologic diagnosis — Malignant epithelial tumor 1 reatment — Lj mph node for biopsy 
Follow-up — Home A O R unimproved 

Case VII —Age sixty-six, male Admission date, September 7, 1927 Site— Left side 
of neck, angle of jaw Duration — Five months Symptoms and phjsical signs 

Noticed small lump, rapidlj^ increased m size, hoarseness, cough, pain, large, extensive 
tumor mass fixed to deeper structures, tender Clinical diagnosis — Carcinoma Path- 

ology, gross and microscopic — -Biopsv, mass of branching columnar-shaped cells having 
alveolar arrangement, many mitotic figures Pathologic diagnosis — Epithelioma Treat- 
ment— Biopsj , inoperable Follow-up— Transferred to Department of Public Welfare, 
condition progressive, lost 

Case VHI — Age fifti-six, male Admission date, October 25, 1926 Site — Left side 
of neck, angle of jaw Duration— Eight weeks Symptoms and physical signs— Tumor 
mass gradually increased in size, sharp, shooting pain , hard mass 6 cm m diameter , skin 
over surface red, tender and hot Clinical diagnosis— Parotid tumor Pathology, gross 
and microscopic— Tissue for biopsy, mass of broad branching strands, columnar-shaped 
cells having alveolar arrangement, many mitotic figures Pathologic diagnosis — Malig- 
nant epithelial tumor Treatment— Biopsv, inoperable Follow-up— Condition progres- 
sive, lost 

Case IX — Age forty-five, female Admission date, November 12, 1926 Site — Left 
side of neck, angle of jaw Duration — Two years Svmptoms and phvs cal signs — Mass 
in neck gradually increased 111 size, pam , large tumor mass 8x2 cm , deeply adherent, 
tender Clinical diagnosis — Tuberculous hniph nodes Pathology, gross and micro- 
scopic — Encapsulated mass 4 x 3 x 2 cm On section firm, cut surface lobulated , mass 
of epithelial -like cells 111 broad, branching strands, pigmented areas, mitotic figures Path- 
ologic diagnosis — Melanocarcmoma Treatment — Excision Follow-up — No recurrence 
at end of eight months 

Case X — Age fort> -seven, male Admission date, January 16, 1926 Site — Right side 
of neck, angle of jaw Duration — Four weeks Symptoms and physical signs — Mass 
lapidlv increased in size, pain and hoarseness, mass in neck 3x2 cm, firm, movable, 
tender Clinical diagnosis — Tuberculous Ijmph nodes Pathology, gross and microscopic 
— Biopsv diffuse mass of epithelial cells in broad strands, alveolar arrangement, mitotic 
figures Pathologic diagnosis — Epithelioma Treatment — Biopsy, inoperable Follow-up 
- — Unimproved, lost 

Case XI — Age thirty-nine, male Admission date, September 9, 1925 Site — Right 
‘■ide of neck, angle of jaw Duration — Four months Symptoms and physical signs — 
1 umor mass graduallj increased m size, no pain , hard mass about 4 cm m diameter, 
adherent to deep structures , no tenderness Clinical diagnosis — Tumor of neck Path- 
olog>, gross and microscopic — Biopsy, infiltrating mass of glandular epithelium 111 
branching strands having primitive acini, mitotic figures Pathologic diagnosis — Carci- 
noma Treatment — Biopsy, inoperable Follow-up — Unimproved, lost 

Case XII — Age sixty-seven, male Admission date, February 26, 1925 Site— Right 

side of neck angle of jaw Durat on — Six months Symptoms and phjsical signs Tumor 

mass rapidh increasing in size, painful , hard, lobulated mass 3 x 6 cm attached to angle 
of jaw Clinical diagnosis— Sai coma Pathology, gross and microscopic— Mass of 
enlarged limph nodes, diffuse mass of epithelial cells m broad branching strands, many 
mitotic figures Pathologic diagnosis — Epithelioma Treatment — Partial excision of jaw 
and h mph glands Follow-up — Died three days post-operative 

Case XIII — Age forty-nine, female Admission date, April 16, 1925 Site Right 

side of neck, angle of jaw Duration — Six months Symptoms and physical signs Tumor 

mass III neck graduallj increased m size no pain, mass below angle of jaw freely mov- 
able Clinical diagnosis— None Patholog\, gross and microscopic — Encapsulated mass 
25 cm 111 diameter, firm, with necrotic areas, diffuse mass epithelial cells m strands 
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with alveolar arrangement, necrotic areas, mitotic figures Pathologic diagnosis — Malig 
nant epithelial tumor Treatment — Excision Follow-up — No recurrence seventeen 
months later 

Case XIV — Age thirty-eight, female Admission date, August 6, 1925 Site — Left 
and right side of neck, angle of jaw Duration — Seven months Symptoms and physical 
aigns — Noticed mass 111 left and right side, rapid increase in size, dysphagia, cough and 
hoarseness, no pain, large adherent mass both sides, many enlaiged glands Clinical 
diagnosis — Hodgkin’s disease Pathology, gross and microscopic — Mass 1 5 cm in 
diameter, degeneration of extensive areas , strands of undifferentiated epithelial cells, 
alveolar arrangement, mitotic figures Pathologic diagnosis — Carcinoma Treatment — 
Tissue for biops}", inoperable Follow-up — Condition progressive 

Case XV — Age forty-five, male Admission date, June 25, 1924 Site — Left side of 
neck, angle of jaw Duration — Five days Symptoms and physical signs — Noticed 
painful swelling 111 neck, hard, movable mass 2 cm m diameter, surface hot and tender 
Clinical diagnosis — Fibrosarcoma Pathology, gross and microscopic — Several large 
lymph nodes, centre necrotic, mass undifferentiated epithelial cells, mitotic figures 
Pathologic diagnosis — Epithelioma Treatment — Excision Follow-up — Following exci- 
sion, prompt and extensive recurrence m two months 

Case XVI — Age forty-two, female Admission date, February 27, 1924 Site — Right 
and left side of neck, angle of jaw Duration — Fne months Symptoms and physical 
signs — Mass gradually increased in size on both sides of neck tumor mass on both sides, 
very dense, freely movable Clinical diagnosis —Lymphosarcoma Pathology, gross and 
microscopic — Large mass 5x3 cm very firm, strands of columnar epithelial cells, alve- 
olar arrangement, mitotic figures Pathologic diagnosis — Malignant epithelial tumor 
Treatment — Excision and X-ray Follow-up — Prompt recurrence m two months, exten- 
sive bilateral involvement, died following second operation 

Case XVII — Age fifty-seven, male Admission date, March 7, 1924 Site — Left side 
of neck, angle of jaw Duration — Seven weeks Symptoms and physical signs — Tumor 
mass, rapid growth, pain and cough , tumor 7 cm m diameter, very dense Clinical 
diagnosis — Carcinoma Pathology, gross and mici oscopic — Circumscribed mass 7x5x3 
cm firm, degenerated areas , strands of epithelial cells, alveolar arrangement, many 
mitotic figures Pathologic diagnosis — Epithelioma Treatment — Partial excision 
Follow-up — Recurred m two months, ulcerated and progressive 

Case XVIII — Age forty-six, male Admission date, January 12, 1923 Site — Right 
side of neck, angle of jaw Duration — Three months Symptoms and physical signs — Mass 
m neck, rapid growth , marked loss of weight , tumor mass m neck, adherent to deep 
tissues, tender Clinical diagnosis — Metastatic tumor Pathology, gross and microscopic 
— Enlarged, firm lymph nodes , infiltrating mass emthehal cells, tendency toward gland- 
ular arrangement Pathologic diagnosis — Carcinoma Treatment — Inoperable biopsy 
Follow-up — Condition progressive, referred to St Rose’s Home for incurables 

Case XIX — Age sixty-eight, male Admission date, March 13, 1923 Site— Left side 
of neck, angle of jaw Duration — One year Symptoms and physical signs — Mass m neck, 
rapid increase in size, pain and dvsphagia, diffuse tumor mass, adherent to deep and 
superficial structures Clinical diagnosis — Malignant tumor Pathology, gross and micro- 
scopic — Biopsy , diffuse mass epithelial cells Pathologic diagnosis — Carcinoma Treat- 
ment — Inoperable biopsy Follow-up — Progressive, lost 

Case XX — Age fifty-nine, male Admission date, March 24 1922 Site — Left side of 
neck, angle of jaw Duration — Six months Symptoms and physical signs — Tumor 
gradually increased in size, pain, dysphagia , mass 5x8 cm adherent to deep structures 
hard and tender Clinical diagnosis — Tumor of neck Pathologc, gross and microscopic 
— Biopsy , mass epithelial cells arranged in strands mitotic figures Pathologic diagnosis 
— Malignant epithelial tumor Treatment — Inoperable biopsj Follow-up — Condition 
progressive, lost 

C\sr XXI — Age sixt\-fivc, male Admission date, Juh 3, 1922 Site — Right side of 
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neck, angle of jaw Duration-Four months Symptoms and physical signs— Mass, 
rapid growth, pain , tumor mass 6 cm in diameter, ulcerated on surface, tender Clinica' 
diagnosis— Carcinoma Pathology, gross and microscopic— Biopsy , mass epithelial cells 
arranged m strands, many mitotic figures Pathologic diagnosis— Epithelioma Treat- 
ment-Inoperable biopsy Follow-up— Referred to General Memorial Hospital, lost 

Case XXII — Age fifty-two, male Admission date, August i8, 1922 Site — Left and 
right side of neck, angle of jaw Duration — One and one-half years Symptoms and 
physical signs— Mass graduallj increased m size, recent, rapid growth , mass attached to 
deep structures hard and tender Clinical diagnosis — Sarcoma Pathology, gross and 
microscopic— Infiltrating, hard mass 7x5x55 cm , mass epithelial cells arranged in 
strands, mitotic figures Pathologic diagnosis — Epithelioma Treatment — Excision 
Follo^\-up — Condition unimproved Referred to Home for Incurables 

Case XXIH — Age forty-two, female Admission date, Februarj 28, 1921 Site — Left 
side of neck, angle of jaw Duration — Five months Symptoms and physical signs — Tumor 
was excised, rapid recurrence m scar, tumor at site of scar Clinical diagnosis— Hodg- 
kin’s disease Pathology, gross and microscopic — Biopsv, mass of undifferentiated epithe- 
lial cells in strands showing alveolar arrangement, mitotic figures Pathologic diagnosis — 
Epithelioma Treatment — Patient operated upon one > ear ago, radium inoperable biopsy 
Follow-up — Follow'ing excision one year ago and radium, condition now inoperable 
and progressive 

Case XXIV — Age forty-six, male Admission date, November 29, 1920 Site — Left 
side of neck, angle of jaw Duration — Two months Symptoms and physical signs — Noticed 
small mass, rapid increase m size , stonv, hard tumor attached to deep structures Clinical 
diagnosis — Branchiogenetic carcinoma Pathology, gross and microscopic — Finn nodular 
mass involving vessels of neck, undifferentiated epithelial cells and strands, alveolar 
arrangement, mitotic figures Pathologic diagnosis — Carcinoma Treatment — Large resec- 
tion, radium Follow'-up — One year later extensive recurrence, now' inoperable 
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THE MANAGEMENT OF INTRA-ORAL CANCERS AT THE 
RADIUM INSTITUTE OF THE UNIVERSITY OF PARIS 
By George T Pack, M D 

OF New York, N Y 

The purpose of this paper is to report the technical details and principles 
involved in the management of mtra-oral cancers at the Radium Institute of 
the University of Pans, together with certain personal observations, impres- 
sions, and comments 

Because all treatment is based upon the histological diagnosis of the 
cancer, a biopsy is performed upon every tumor as soon as the patient presents 
himself at this clinic This is an absolute prerequisite for treatment inasmuch 
as the authorities believe that even when the diagnosis of cancer is evident, 
histologic study will reveal information concerning the variety and the radio- 
sensitivit)^ of the tumor m question, which will be invaluable for post-radiation 
statistical analyses, furthermore, it contributes to the prognostic evaluation 
of the tumor and influences the choice of the methods of treatment 

If the tumor has been treated by radium or X-radiation elsewhere, the 
patient ordinarily is not eligible for admission to the clinic This is not a 
haid-hearted policy, because the Curie Foundation is not prmcipall}' foi 
immediate charity, but for the purpose of bettering the existing methods of 
cancer tieatment and to establish a rational scientific basis for radium therapy 
This necessitates the primary treatment of the cancer, otherwise the variable 
radiation dosage used m other institutions, the lack of the original histologic 
data, and the factor of acquired radioresistance unite to confuse the radium 
and X-ray therapist 

If the radiation dosage is great but insufficient, or incorrectly timed oi 
incorrectly spaced, then within six weeks to two months the tumor may 
develop a radioresistance which persists indefinitely The statistics of the 
Radium Institute indicate that the efficiency of the radiation treatments 
diminishes rapidly with their increasing number An improper first treat- 
ment may render a neoplasm incurable by radiation Professor Regaud 
believes that the Rontgen ray is not successful after radium has failed On 
the contiary, lecurrences after X-radiation are occasionally susceptible to 
radium treatment When association of the two modes of radiation is pur- 
posely planned, it is advisable to have the Rontgen ray therapy always precede 
the treatment by radium 

The Regional Classification of Cancels of the Tongue — (a) The dorso- 
hngual anterior aiea — “pars anterosuperior linguse” — situated anterior to the 
lingual V, foimed by the vallate papillae (b) The doi so-lingual posterior 
— “pars posterosupenor linguae” — situated behind the lingual V and 
extending into the fauces and hypopharynx (c) The inferior lingual area 
and flooi of the mouth — “pars infra-linguae” 
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This localization of lingual caucus has been adopted at the Radium 
Institute foi seveial leasons The cancels pecuhai to these legions have 
significant vaiiation in histologic structuie, they are endowed with difterent 
biological c[uahties and behacnoi characteristics , the treatment of each group 
constitutes a diffei ent radiological and surgical problem 

The Histological Types of Lmcjual —Histologically, the com- 

paiative malignancy of the lingual cancers ascends in the follownng order 
dorso-hngual anterior cancer < infialmgual cancer < dorso-lingual posterior 
cancel The exophytic papillary cancels are less malignant than the ulcera- 
tive, infiltrative cancels of the same location For many years Doctors 
Regaud and Lacassagne have graded the histological characteristics of tumors 
111 a manner somewdiat similar to the method wdiich has become recently 
popularized as “Bioder’s Index of Malignancy” In their conservative w^ay 
they do not attach undue significance oi value to this finding, because of the 
ob«eivation that m some instances biopsies from different parts of the same 
tumoi may show" seveial difterent degrees of cellular differentiation 

The French school distinguishes betw'een two types of differentiation or 
cellulai evolution of epidermoid carcinomas, namely, a cutaneous and a 
mucous membrane metamorphosis Both types occui among the mtra-oial 
gioup of cancers The terminal product of keratmization of the type cuta- 
neous consists of sterile squamous sheets, w'here the protoplasm is changed 
to keiatm oi to a substance analagous to keratin These sheets are end piod- 
ucts , they aie deprived of nuclei, sometimes this substance is encysted oi 
sec[uesteied m the tissue depths as cormfied globules or “pearls” Sometimes 
this differentiation is complete and typical , sometimes there is failure to 
cliff eientiate, and m othei instances it is atypical or of an intermediate degree 
1 his gioup of cancels is more common among the epitheliomas of the lip 
and of the doisum of the tongue, paiticulaily the cancenzation developing 
on plaques of leucoplakia In the dorso-hngual posterioi and mfra-lmgual 
areas the cutaneous type of epidermoid carcinomas is quite uncommon 

The cellular metamorphosis of the type mucosee begins m the centre of 
laige colds or lobules of epidermoid carcinoma The nucleated squamifymg 
tissue detaches itself and undergoes autolysis w"ithm its cavities, or m the 
event of failuie to evolute the large and clear nucleated cells persist, or if 
evolution is complete, concentrically lamellated globes oi pearls of nucleated 
cells appear bearing moie or less resemblance to the cornifted pearls of the 
cutaneous type 

The lympho-epithehoma of Regaud is a tumor entity of interesting natuie 
It frequently occurs in the tonsil and base of the tongue The suiface 
epithelium of the lingual and faucial tonsil lives m close symbiotic relation- 
ship w"ith the underlying lymphoid tissue These epitheliomas usually pio- 
duce voluminous lymphadenopathies w"hile the primal y lesion is barely 
discernible Histologically and biologically it is a very malignant tumor 

The Rodiosciisitivity of Iiitia-oial Cancels — The comparative radio- 
sensitivity of the lingual cancers ascends m the following order dorso-hngual 
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anteiioi cancer < infia-lingiial cancel < doi so-lingtial posteiioi cancer It 
IS definitely estalilislied tliat in the coiiise of its existence a cell oi a line of 
cells (cancel especially) passes thiough alternating phases of ladiosensitivit)^ 
and ladioiesistance The cells aie paiticularly radioiesistant when foi a 
long tune they have been in a state of lepose oi lest They aie most sensi- 
tive to the action of ladiiim or X-rays when they have been in a state of 
mitosis or indirect cell division On account of the double alteinatmg phe- 
nomenon of cell reproductive activity Regaud reasons that a short irradiation 
will destroy only those cells which at the moment are in a state of their 
maximal ladiosensitivity It spares the others On the contiaiy a longer 
irradiation foi several days destroys all the mothei cells successively, because, 
as the cycle of cellular renovation continues, each cell passes at some time 
into the phase of maximal sensitivity 

Regaud believes that the majority of epidermoid carcinomas aie not 
moie 1 adioresistant than the epidermis from which they aie deiived Foi 
the most pait the cancers are less radioresistant The dosage foi steiilization 
of cancers of the lip, mouth, and pharynx is fiom 70 to 100 per cent of 
the epidermicidal dose The radiosensitivity of intra-oral cancers is dimin- 
ished by infection This is particularly dangerous m the mfra-lmgual 
region Immunization or radio-vaccmation of the neoplasm results in 
acquired radioresistance from the administration of impioperly lepeated and 
spaced irradiations 

The predominance of cells of the basal type, forming many layeis 01 
superimposed strata, is a character which indicates radiosensitivity Per 
contia, the piedominance of polyhedral cells of the same type as the cells of 
the malpighian layer of the normal cutaneous epidermis indicates relatively 
feeble radiosensitivity, as these cells are usually m the evolutional y course of 
kei atimzation In general it may be said of the radiosensitivity of epidermoid 
caicmomas that differentiation of the cutaneous type coincides oidinarily 
with feeble radiosensitivity, whereas the type mucosEe of the same relative 
degree of diff ei entiation is more highly radiosensitive 

The Genoal Piinaples of InUa-oial Radium Theiapy — In Ameiica the 
dosage of radium is expressed m terms of “milligram hours” 01 “milhcune 
houis”, which is a constant value, being the dose of emission It is easily 
computed by multiplying the intensity of the radiation (1 e , quantity , milli- 
grams of ladiuni or millicuries of radium emanation utilized) by the duration 
111 houis of the application The dosage notation used thioughout France 
makes the dose proportional to the quantity of ladium destroyed during the 
couise of its application This notation (Debieine and Regaud, 1914, 
Regaud and Feiroux, 1919) is preferable because it is commodious and 
equally applicable to tubes of radium or of radon Let us assume that the 
total theiapeutic value of one milhcune of radium emanation is 133 milh- 
cuiie hours Therefore, one milhcune destroyed is the equivalent of 133 
milhcune houis or of 133 milligram hours Or one milligram of radium 
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acting for 133 hours may be expressed in terms of dosage as one milli- 
curie destroyed 

Before treatment is started the teeth are thoroughly cleansed, the necessary 
dental extractions are performed and pyorrhoea treated During the course 
of treatment the mouth is cleansed by daily irrigations with saline or potas- 
sium permanganate solution While radio-active foci are within the mouth, 
gauze IS interposed between the teeth, tongue and cheek for the purpose of 
avoiding the influence of secondary radiations given off by the teeth 

The hollow needles employed for interstitial curietherapy (radium ther- 
apy) are of platmum-iridium, and are charged with emanation throughout 
their entire length They are 2 7 and 3 5 centimetres long, i 5 centimetres 
thick and have a filtration strength of o 5 millimetre of platinum The true 
focus, 1 c , the length occupied by the gas radon, is usually three centimetres 
long in the longer needle This gives a cylinder of irradiated tissue rather 
than a sphere, such as occurs with the use of radon seeds The maximum 
amount of emanation in each needle should be not more than two millicuries , 
sometimes more is used 

Under regional aiiccsthesia the needles are introduced into the tongue and 
completely buried there Each needle has a double eye , the lower eye is for 
suturing the needle with silk thread to the neighboring lingual tissue, the 
upper eye is for external anchorage by means of a heavy thread, which 
passes out of the mouth It is important that the buried needles are parallel 
with each other Furthermore, the needles must be a distance of one centi- 
metre or more apart from each other in order to prevent possible necrosis 
from too heavy radiation and from secondary rays flying from adja- 
cent needles 

Ordinarily, about as many platinum tubes of emanation are employed m 
the treatment of the tongue cancer as there are millicuries destroyed m the 
total dose, ^7 , if the total dose is to be sixteen millicuries destroyed, then 
sixteen needles having one tube of emanation each are used Occasionally, 
when the needles are long, some of them contain two tubes of emanation, in 
which case correspondingly fewer needles are used In order to obtain the 
required dosage these needles must sometimes remain \n situ for as long as 
five days The maximal quantity of desirable irradiation is approximately 
one hundred millicurie hours per cubic centimetre of tissue This is suffi- 
cient to produce a radium reaction of the tissues, but not enough to 
induce radio-necrosis 

Some patients who are suffering from very advanced cancers and for 
whom even a local or partial healing is not to be expected can be helped by 
radium therapy In such an instance one cannot safely use the same rules 
as when a less advanced state of the disease permits an attempt at curative 
therapy In the intentionally palliative treatments the therapist abstains from 
large doses and prefers moderate successive irradiations to a single 
intense one 

Regaud s principles m the treatment of lingual malignant disease are 
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1 To distribute numerous and weak radio-active foci in the whole can- 
cerized part and immediately around, having the care to create a radiation 
held as homogeneous as possible, 

2 To use the gamma rays only in order to avoid a necrotizing effect , 

3 To give a continuous irradiation for a long time, reducing thus both 
the intensity and the dose, 

4 To expect success from but a single treatment, m order to avoid auto- 
immunization of the neoplasm against the radiations 

The principal causes of failure in this method of radium puncture of 
the tongue are recited by Regaud as follows 

1 A too narrow estimation of the cancenzed place , 

2 The want of accuracy, especially in the places difficult to reach {eg, 
ill the pharyngeal part of the tongue) , 

3 An insufficient global (total) dose, or too much inequality in dealing 
out of the dose given out by the different needles , 

4 An imperfect material of the needles , 

5 Radio-necrotic accidents 

According to Regaud, radio-necrosis is caused by 

1 The excess of the global (total) dose, 

2 The excess of the dose m a limited area, resulting fiom a few needles 
being wrongly placed , 

3 The repetition of the treatments, 

4 A too weak screening , 

5 The simultaneous association of radium puncture and of strong irra- 
diation from an external source 

(a) Doi so-Ungual Antcuoi Cancels — By virtue of their accessible loca- 
tion and anatomy these cancers are easy to treat by the previously mentioned 
procedures Radium puncture or interstitial irradiation is superior to the 
surgical extirpation of such cancers The very small ulcerations of the tongue, 
of which the clinical diagnosis is uncertain and of which biopsy is practically 
equivalent to the total removal, are left to surgery If the lingual cancer is 
operable and a previous attempt to cure it by radium therapy has failed, 
then the tongue should be amputated, because a second treatment by radium 
IS less efficacious than the first, a third one less than the second, and so on 
When the tongue is covered with multiple leucoplakia tending to undergo 
malignant degeneration, amputation is preferred to decortication 

{b) Do} so-hngual Posteuoi Cancels — These cancers are difficult to treat 
by interstitial irradiation because of their position , this same handicap obtains 
for surgery even when the cancers in this location are small Some of these 
lesions descend very deeply into the pharynx and are poorly treated by radium 
puncture alone , some of the cancer cells frequently remain viable if not 
unscathed, hence supplementary external irradiation at a distance should be 
given over the superior part of the neck 

(c) Cancos of tJic Infj a-hngna} Aiea and Flooi of the Mouth — Even 
when tiny, cancers of this region are seldom removed successfully by surgical 
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means In recognition of this the technic at the Radium Institute has been 
to apply topical or surface irradiation to the supeificial caicinomas of the 
flooi of the mouth anteiiorly In suitable cases with little infiltration an 
apparatus m the nature of a wax inoulage is moulded directly and applied to 
the floor of the mouth, dining this procedure the tongue is piotected by a 
lead sheet Radium puncture of the floor of the mouth frequently causes 
ladium necrosis, another dangerous complication is the occasional develop- 
ment of phlegmonous inflammation of this area In those infra-lmgual 
cancers where a progressive cancerous infiltration into the deep muscles of the 
tongue occurs, an intrabuccal inoulage would be insufficient , in such an event, 
interstitial ii radiation of the infiltrating tumor must be perfoimed 

Interstitial irradiation is carefully avoided when the carcinoma involves 
the mucous inembiane covering the mfenoi maxilla Such a legion is tieated 
by the application of radium on a mould, or, if this is unsuccessful, the 
maxilla is lesected and the site later ii radiated by external radium theiapy 
(curietherapy) at a distance 

After the direct irradiation of the floor of the mouth has been completed, 
a wax moulage is adapted to fit under the chin (submental area) The 
focal distance from radium to skin is 2 5 to 4 centimetres, in inverse latio 
to the depth of infiltration of the cancer The filtration is one millimetre of 
platinum It is important to observe that the submental irradiation is never 
gnen until the intia-oral irradiation has been completed The leason is that 
secondary radiation from the intra-orally disposed platinum capsules and 
lead protection sheets may induce radio-neci osis The irradiation of the 
supra-hyoidal region through the neck is useful, not only on account of the 
frequency of lymph-node contamination but also to fulfill a cross-fired irradia- 
tion of the inteinal primary lesion If 13'mph nodes are alieady palpable, the 
irradiation is preceded by surgical extirpation of such lymph nodes 

E\amplc of Management of an Infia-lmgnal Cancel (Ticatmcnt bv Docloi 0 
Monad) — A papillarj tumor was found on the anterior floor of the mouth at the 
junction of the tongue and buccal floor Inasmuch as it was not deepb' indurated, 
Doctor Alonod made a wax mould to fit in the floor of the mouth under the tongue The 
focal distance was obtained bj the intervention of one centimetre of wax The filtration 
uas 05 millimetre of platinum To obtain this, the wax moulage was studded with 
seieral tubes of radium element, each of 333 milligrams, giving off 25 microcunes 
destro%cd hourh 

The area to be treated equals seven square centimetres Dosage, at one millicune 
destroi cd per square centimetre 7X1=/ millicuncs destroi ed The radium employed 
consists of SIX tubes of 3 33 milligrams strength 6X25=150 microcunes destroyed 
hourh Irradiation for eight hours dailj 8X150=1200 micro- or 12 millicuries 
destro%ed daih The total time 7 millicuries destroved — 12 millicunes destro3'ed = 
5 dajs and 6^ hours 

After the mtra-oral treatment was completed a wax moulage was made of the 
submental area The focal skin distance was four centimetres The filtration was one 
millimetre of platinum The total skin area irradiated uas 132 square centimetres The 
total dosage uas 300 millicuries destroaed (40,000 millicune hours) Ihe dose per 
square centimetre of surface was 2 19 millicuries destroved The time of treatment was 
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for ten clays of eight hours daily The amount of radium employed was fomteen tubes 
giving 100 microcunes destroyed hourly, and forty' -nine tubes giving fifty' microcuncs 
dcstioy'cd houily 

Cavical Lymphadcnopathics — The fieqttency and piomptitude of inva- 
sion of the ceivical lymph nodes occur m the following order of ascendancy 
doiso-hngtial anterior cancers < dorso-lmgual posterior cancers < infra- 
hngual cancers Cancerous lymphadenopathies follow cancers of the lingual 
and sublingual areas with gi eater frequency than obtains for labial cancers 
The infiltrating carcinomas are more precocious in their metastases than the 
papillary types The lymph nodes involved from cancers of the tongue are 
not as easily perceived as those from the lip, the former occur deeply and 
nearly always in the submaxillary region or under the sternocleidomastoid 
muscle and m contact with the great vessels of the neck In mfra-lingual 
cancels the submaxillary lymph nodes are usually the first relay The inva- 
sion of the carotidian lymph nodes alone, with the submaxillary nodes remain- 
ing free, is very rare in the mfra-lmgual cancels It is a frequent finding in 
cancels of the dorso-lmgual anterior area and is even more common accom- 
panying those cancels of the dorso-lmgual posterior region 

Very small primary lingual cancers (posterior, especially) are sometimes 
accompanied by relatively massive cervical lymphadenopathies , indeed the 
piimary lesion may be so small as to escape immediate suspicion or detection 
by the patient and clinician 

The customary procedures in the management of these cancerous ade- 
nopathies at the Radium Institute are as follows If there are palpable adenopa- 
thies in the neck, they are not molested until after the radium reaction in the 
tongue has sufficiently subsided (a period of about three weeks) Then a 
unilateial complete block dissection of all the cervical lymphoid tissue is per- 
foimed, very seldom are both sides subjected to operation Every lymph 
gland is examined histologically , if found to contain carcinoma, the neck is 
irradiated by radium therapy at a distance If no microscopic evidence of 
carcinoma is discovered m the excised lymphoid tissue (i c , if it be inflamma- 
toiy only), then the neck is not irradiated, but careful watch is observed 

If there are no palpable lymphadenopathies after irradiation of the tongue, 
the procedure is sometimes different If the patient lives in the provinces 
and cannot be w^atched closely, the neck dissection may be earned out pio- 
phylactically, the excised lymphoid tissue examined microscopically and the 
neck 11 radiated, depending on the positive findings But if the patient is 
accessible and can be seen frequently the neck is left alone and the policy of 
watchful waiting pursued If adenopathic enlargements appear latei, they 
aie dealt with as explained above 

Neck Dissections — At the Radium Institute neck dissections are not per- 
formed when the general state of the patient is bad, when the lingual cancel 
IS veiy tiny, when there are no perceptible adenopathies in patients who are 
undei constant surveillance, and when the cervical lymph nodes are volumi- 
nous and so fixed as to render surgical removal dangerous to the patient 
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The last contraindication is not an absolute one When the lymphade- 
nopathies are too adherent to be totally and correctly removed {i c , when the 
knife cannot pass outside the tumor mass without opening it), Professor 
Regaud believes it worth while at times to remove surgically the greatest part 
of the tumor, because its large size is one of the contributory factors in the 
failure of radium therapy External curietherapy (radium) always follows 
the surgical act 

Crile’s operative technic with local ansesthesia is followed If the intra- 
oral lesion IS unilateral, usually the neck dissection need be done only on 
the side corresponding When done unilaterally, the sternomastoid muscle 
and internal jugular vein are practically always removed If the primary 
cancer is on the anterior tip of the tongue, or on the anterior floor of the 
mouth, or on the lower hp in the mid-line, or in the presence of bilateral can- 
cerous adenopathies from any intra-oral source, the radical neck dissection 
IS carried out only on the side of the neck most involved , on the opposite 
side the lymph nodes only are extirpated 

luadiatton of the Neck — It has been asserted that the secondary or 
metastatic cancer growth of epidermoid carcinoma in lymph nodes is less 
radiosensitive than the primary lesion Regaud agrees that these cancerous 
nodes are more difficult to cure But by a comparison of the true sensitivity 
of these localizations (which is measured by the dose necessary for the 
sterilization per unit of volume, all the other factors remaining the same), 
Regaud has explained and demonstrated that there is no appreciable differ- 
ence between the primary lesion and the secondary growth in the lymph nodes 

After a survey of the percentage of cured patients at the Radium Institute, 
where the cervical lymph nodes have contained microscopically evident cancer, 
the authorities agree that post-operative curietherapy has increased the effi- 
ciency of the surgical dissection However, the treatment of cancerous 
submaxillary and carotidian lymphadenopathies by the application of radium 
at a distance is not as successful as transpelvic radium therapy for cancer 
of the uterus, because in the neck there is only one area or “champ” for 
irradiation of each side 

Doctor Coutard’s factors for the X-ray treatment of pharyngeal and pos- 
terior lingual cancers with cervical metastases are kilovolts, 200 , anticathode 
skin distance, 40 to 60 centimetres , filtration, i 5 to 2 o millimetres of zinc 
plus (-|-) 3 millimetres of aluminum, the cutaneous portal of entry. 50 to 
150 square centimetres with an occasional supplementary buccal portal of 
entry The results are not as good as when interstitial irradiation is used 
m the primary lesion, because the coefficient of intensity of the X-rays in the 
neoplasm proper is usually only one-fourth or one-fifth of the epidermicidal 
dose Satisfactory results with the X-ray are generally not attained in the 
depths without destruction of the cutaneous epithelium of the surface (a 
temporary elective radio-epidermitis) The entire dosage is consummated 
in less than three weeks The X-ray alone does not cure adenopathies 
following epidermoid carcinomas of the cutaneous type of evolution, accord- 
ing to Doctor Regaud 


22 



INTRA-ORAL CANCERS AT THE UNIVERSITY OF PARIS 


External radium therapy at a distance (curietherapy) is the method of 
choice for irradiation of the neck at the Radium Institute A wax case or 
moulage is made for each patient’s neck After it has been used it is labelled 
and stored for possible future use if the patient ever needs retreatment The 
wax IS the preparation of Drs O Monod, A Esguerra and G Richard Its 
formula of composition is 

1 Cire d’ abeille pure (pure beeswax) lOO grams 

2 Paraffine fusible at 62° C 100 grams 

3 Sciure de bois finement tamisee (finely sifted sawdust) 20 grams 

The sawdust greatly diminishes the weight of the apparatus When the mix- 
ture cools m sheets one centimetre thick the sawdust layer sinks to the bottom , 
It IS this side which is placed next to the skin, because the waxy part softens 
too readily The gamma rays are easily diffused through this material, which 
has about the same absorption coefficient as the skin The composite wax 
can be softened easily in hot water at 48° C It can be sterilized at 120° C 
and used again 

From 500 to 750 milligrams of radium, having a filtration of one milli- 
metre of platinum, are placed seven centimetres from the lateral surface of 
the neck Distance is obtained by a box-like wax moulage, which is lined 
with lead plate four millimetres m thickness The lateral cervical area to be 
irradiated is marked out rectangularly with an indelible pencil Then a 
sheet of wax while soft is moulded to the corresponding neck, shoulder and 
side of the head On the external surface of this wax is marked an area 
corresponding to the one delineated on the skin The four millimetre lead 
sheet, twelve centimetres high to prevent lateral radiation, is folded to make 
a four-sided lead wall, which is trimmed to fit over the marked area on the 
wax Now without this lead box, molten wax is moulded to give it support 
and to fasten it to the wax moulage of the head, neck and shoulder Within 
the lead-lined cavity and upon its wax floor are placed upright cork blocks, 
five centimetres high, and upon these as legs is applied another layer of 
wax, which fits within the lead rectangle Over this top layer of wax are dis- 
tributed the radium tubes The radium is, therefore, seven centimetres from 
the skin surface One side of the neck receives about 500 millicunes 
destroyed, which is the equivalent of 66,500 milhcurie or milligram hours of 
irradiation This would mean a surface dose of approximately three and 
one-half millicunes destroyed for every square centimetre of skin surface 
If both sides of the neck (right and left anterolateral) are to be irradiated, 
the full amount of 500 millicunes destroyed is not used on each side The 
box IS worn from eight to twelve hours daily, depending on the amount of 
radium available, and the treatment is extended over ten to twelve days 

External and bilateral curietherapy and rontgenotherapy of the superior 
part of the neck frequently produces a disagreeable but temporary radio- 
epithehtis not only of the mouth but also of the pharynx This causes d)S- 
phagia and temporary hypo-alimentation sometimes broncho-pulmonary 
■ infection In irradiating the neck it should be remembered that the mucosa 
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of the pharynx, laiynx and oesophagus are especially predisposed to radio- 
neciosis Necrosis of the inferior maxilla is prevented by the extraction of 
all loose, infected teeth, and the disinfection of the buccal cavity 

Doctor Regaud has not persevered in the practice of transcutaneous 
radium puncture of the lymph glands of the neck, nor of raduim-surgeiy 
(te , of putting radio-active foci m the lymph nodes after exposure by a 
surgical incision), because these two technical procedures have not given 
good enough lesults However, the transcutaneous radium-puncture form 
of interstitial irradiation, accomplished with radium needles is sometimes 
used 111 submaxillary and submental nodes, when they are very large and 
fixed to the deep tissues and to the skin Radium puncture for carcinomatous 
cervical adenopathies is dangerous in the carotid region because of the 
proximity of the large blood vessels Alone, radium puncture is insufficient, 
but completed or followed by irradiation from a distance, this type of inter- 
stitial radium therapy offers valuable services for these voluminous nodes, 
easily accessible but mextirpable Regaud has warned radium therapists 
that curietherapy by external foci must never be practiced together with 
radium puncture, because of radio-neci osis which may result from secondary 
ladiation arising fiom the heavy metal of the needles 

Cancels of the Lip — Lip cancers receive irradiation from three sides 
by the surface application of a wax moulage in whose superior surface the 
ladiuin tubes are implanted The wax is the same as that previously 
described , it is superior to dental modelling compound, which sometimes 
gives off secondaiy radiations The focal distance is only o 7 centimetre from 
the lesion, which distance is obtained by the thickness of the intervening 
wax The filter used is o 5 millimetre of platinum Radium element is 
employed The platinum tubes used to attain the correct dosage are of such 
a radium content that they each give oft either twenty-five or fifteen micro- 
curies destroyed hourly, e g , the tube containing 3 33 milligrams of radium 
twenty-five microcunes destioyed houily The dosage of irradiation is o 7 
milhcurie destroyed (93 i milhcurie hours) for every square centimetre of 
tissue This is not given continuously, about eight hours daily for six to 
seven days ai e needed to give the total and correct dosage 

Lyinphadenopatlnes fiom Lip Cancels — In the case of labial cancer where 
no palpable lymph nodes exist, examinations of the neck are made preferably 
by the same doctor who treated the lip The patient is examined every two 
months during the first six months, then every three months until the end 
of the second year then two times during the third year If palpable ade- 
nopathies are present, the management is the same as previously described 
Post-operative curietherapy is again preferred to rontgenotherapy 
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TREATMENT OF ACUTE POST-OPERATIVE THYROID TOXAEMIA* 
By Arthur S McQuillan, M D 
OP Nbav York, N Y 

Ii IS a fact that since the proper use of iodine in preparing cases for 
thyroid suigery the incidence and severity of this dreaded toxaemia have 
lessened It is also a matter of common occurrence that not a few cases of 
Graves’s disease, for unknown reasons, do not lespond to iodine treatment 
in the usual way by a temporary improvement and subsidence of symptoms ^ 
It has often been pointed out that the greatest benefit from iodine in these 
cases, preparatoiy to surgery, comes after its use for a brief period of ten 
to fouiteen days, that with fuither use of this drug in moderately laige doses 
the previous symptoms not only return, but may be intensified , that surgery 
should be undei taken at the end of this brief period, as at this time the 
benefit from the proper use of iodine is maximum, but temporary In spite 
of this latter, cases are constantly coming to thyroid surgery after having 
had iodine treatment for months and often years Possibly for these reasons, 
the incidence of post-oi^erative thyroid toxaemia is still a matter of concern 
and IS entitled to fuither consideration in the way of treatment 

This toxjemia is generally of two types, one being acute, occurring sud- 
denl> and without warning, even during operation and within a twenty-four- 
to forty-eight-hour period post-operative It is characterized by a rapid and 
increasing pulse rate with lessened volume, a moderate rise m temperature, 
extreme chorea-hke mental and physical restlessness, marked pallor, dry 
tongue, vomiting, diarrhoea and often a peculiar dyspnoea in which the breath- 
ing IS slow and sighing and there is a complaint of oppression on chest and 
inability to take a deep and satisfactory breath Usually the urine shows the 
presence of acetone The whole picture often resembles that of insulin shock 
Death may occur suddenly at any time during the progress of this group of 
symptoms Less often one sees a subacute type in which the pulse rate and 
temperature rise more giadually and with fluctuation periods over a week or 
ten days There may be periods of restlessness, but it is overshadowed by 
stupor Nausea and vomiting are common, and pharyngeal paralysis of vary- 
ing degree is occasionally seen This subacute type often resembles the picture 
of ursemia and is more resistant to treatment There is no sign or symptom 
w Inch will foretell this toxjemia, and it is well known that the condition may 
follow surgery in a patient whose pre-operatn e thyi otoxicosis is mild as well 
as in one with a severe type 

There is good reason to believe that this post-operative toxiemia is not 
an exacerbation of the preexisting thyrotoxicosis occurring post-operatively 

* Read before the Surgical Section of the New York Academy of Medicine, January 
4, 1929 
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In the first place the symptom -complex m the acute toxsemia is (hfifeient 
fiom that seen m a pre-operative crisis It is tiue that the subacute may 
resemble m its symptom group that seen in the final and seveie stages of a 
chronic hyperthyroidism, lasting ovei many yeais, but in the lattei the 
thyroid gland shows predominant pathology of destiuction or exhaustion 
atrophy rather than hyperplasia which is the feature of Graves “ It is difficult 
to understand how this toxaemia can be due to too much of a normal thyioid 
secretion, or even to too much of an abnormal thyroid secretion, when it 
occurs most often following a subtotal thyroidectomy with the lemains of but 
a small amount of thyroid tissue, and the function of this presumably much 
impaired, temporarily at least, following the necessary trauma of a most 
careful and gentle operative piocedure, and especially when post-mortem 
examination shows the remaining thyroid tissue with alveoli lacking colloid 
and instead filled with disintegrating cells and cell detritus, m othei words 
destruction predominant As a matter of fact, in my experience unnecessary 
trauma during operative procedure predisposes to this condition All points 
to a possible fact that the patient perishes from a sudden and complete absence 
of thyroid hormone, rather than too much of it Veiy occasionally this 
toxjEinia has been reported following a single or double ligation of the superioi 
thyroid vessels in an extremely thyrotoxic patient It is apparent that such a 
condition is hard to explain on a lack of thyroid hormone basis, but with 
the function of this gland so bound up with that of the involuntary nervous 
system, it is reasonable to believe that a temporary acute suppression of func- 
tion could take place which has its analogy in the function of other organs 
The intravenous administration of iodine has gamed some repute in the 
treatment of this condition The results vary in different cases and with 
different workers In my experience it has not usually been of value and 
surely not as reliable as some other remedies It is not clear how iodine 
can be of benefit, if to be of benefit, it must be metabolized into a useful 
product by thyroid tissue, whose cells are presumably at least temporarily 
damaged, functionally or even structurally 

It IS a common observation that glucose helps this condition It usually 
improves the nausea, vomiting, and restlessness There is much to make one 
believe that sugar is an important food for the central nervous system 
which controls the storing up and dissipation of energy, this latter being so 
closely associated with thyroid function, which in turn has a definite relation 
to sugar metabolism Thyroid feeding increases the circulating blood sugar 
In hyperthyroidism the circulating blood sugai is increased and thyroid feed- 
ing inci eases it still more Partial thyroidectomy decreases glycosuria’’ 
Hence it would seem that thyroid feeding should make sugar more available 
for the half starved nervous system in this toxsemia, and especially since 
evidence points to a lack of thyroid hormone in this condition 

A good preparation should be indicated in this condition Rogers ^ and 
Santee have reported cases of post-operative thyroid toxjemia strikingly 
benefited by the subcutaneous and intravenous administration of a liquid 
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thyroid preparation called Thyioid Residue This lattei is a filtrate containing 
non-coagulable thyroid suhstance tind is that which lemains aftei the minced 
pig thyioid gland has been exti acted with noimal saline, salted out to remove 
globulins, acidified and boiled to lemove the acid albumens, made alkaline and 
boiled to remove the alkali albumens This filtrate slightly alkaline and con- 
centrated to contain a definite amount of iodine per cubic centimetre has been 
called Thyroid Residue, and experimentally is capable of raising the circulat- 
ing blood sugar and stimulating the vagus group of the autonomic nervous 
system ® This latter action would tend to slow the pulse rate rather than 
accelerate it The benefits described have been a reduced pulse rate and 
temperature, an amelioration of restlessness, delirium, nausea, and vomiting 
In support of these observations, I can report several cases m which there 
was much benefit fiom the subcutaneous administration of this thyroid 
preparation In some few cases of my series it has had no effect, but m the 
majority it has been of much value This preparation undoubtedly represents 
only a fraction of the complete thyroid hormone It should be mentioned that 
thyroxin is valueless m this toxaemia due to its slowness of action 

In the chart recoids theie is seen an immediate and definite improvement 
in the rate of pulse and rise of temperature in these cases, but another very 
suggestive observation is that the effect of a single dose of this thyroid is 
but temporary , when it is used up so to speak, the previous toxic state recurs 
and can again be benefited by another dose of thyroid In these cases it 
would seem that repeated doses of thyroid, the effect of which is but tem- 
porary, are necessary until the remaining thyroid tissue recovers enough to 
support the patient Both Rogers’ and Santee’s cases confirm this latter 
obsei vation 

Note — In connection with this paper there were presented records of 
nine cases, which illustrated the points made by the author 
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FIBROSARCOm OF THE THYROID 
By William O Johnson, MD 

OF LouisviliiC, Kentucky 

Opinions have varied in the past regarding the frequency with which 
saicoma of the thyroid occurs, due in part, no doubt, to the difficulty of 
distinguishing cleaily between sarcoma and caicmoma of the thyioid 

Ewing ^ states that the occurrence in man of true sarcoma of the 
thyioid still lequnes demonstiation Ewald ^ repoits that the occmience 
of sarcoma of the thyroid is in proportion of one to three with caicmoma 
of the thyroid, while Crotti ^ states that the fibiosaicoma aie the most 
frequently discovered and the least malignant of thyroid tumois, a state- 
ment indicating a relative frequency of the disease not m accord with the 
reports of others Other writers m most instances repoit spindle cells or 
mixed spindle- and round-cell sarcoma as most common but only occasional 
cases of round-cell and fibrosaicoma have been found m the hteratuie 
The age incidence, clinical course and gioss appearance, togethei with 
the modes of metastasis of the sarcomata, are so similar to those of the 
caicmoma of the thyioid that distinct lines of ditfeientiation between the 
two do not exist In some cases the diffei entiation can only he made by 
the histological picture, hut in tumois of the thyroid we know that this 
method is no absolute criterion 

Giaham^ states that only 30 to 40 per cent of the cases of malignancies 
of the thyroid can be diagnosed from cell tissue moiphology, but when other 
symptoms and findings aie taken into consideiation. along with miscroscopic 
examination, the diagnosis may be established 

Undei the above conditions it is easily conceivable, by those who hold 
the view that the lepoited sarcoma of the thyroid are only lapidly gi owing, 
undifferentiated carcinoma, that, unless the cells are closely studied with 
special stains, m most instances it is difficult to differentiate sarcoma from 
caicmoma of the thyroid 

In leviewmg the literature we are impiessed with the looseness with 
which the eaily diagnosis of the thyioid saicoma was made Although 
tumois of the thyioid have long been known, it was not until iSyq that 
Alilieit'' lepoited a case of saicoma of the thyioid Following tins there 
weie a few scatteied cases lepoited, neither well detailed nor accuiate m 
desciiption, until m 1879 Kaufman''' lepoited a series of malignant thy- 
loidal tumois Ivlullei and Speece'*, in igo6, piesent the most inclusive 
siimmaiy of the lileiatme, gumg Eluhaidt’s'' leport of 1 cases, togethei 
with then collected cases Langhans m 1907 piesents an impoitant ])atiio- 
logical contiibution to the malignancies of the thyioid, a subject which was 
w^ell summaiized by Bauman'' in 1920 Wilson,’" m 1921, published a 
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report of the thyioid malignancies in the Mayo Clime from 1901 to 1921 
In a very comprehensive way he reviews both the literature and the subject 
as a whole, piesenting photomicrographs, and discussing the characteristic 
types of malignancies of the thyroid The above papers have so inclusively 
presented the subject that a recapitulation here would be superfluous Eberts 
and Fitzgerald published a paper in 1927, since which time there has been 
no outstanding leport on malignancies of the thyroid They present an 
analysis of cases of malignancies of the thyroid gland seen at the Montreal 
General Hospital, together with a summary of the literature to date In 

this series of 1876 cases of malig- 
nancies of the thyroid cases of 
sarcoma are included They state 
that if sarcoma does exist it is 
certainly the most deadly of the 
histological varieties of malignant 
diseases, and patients rarely sur- 
vive over four months According 
to their observations the sarcoma 
seems to be less radiosensitive 
than other forms of malignant 
neoplasia of thyroid origin 

The highly functioning and 
greatly predominating epithelial 
structure of the thyroid gland is 
such that the natural predoini- 
^ nance should be in favor of epi- 

Tic I — Case I Note displacement of larjnx to riglit, thelial grOWths, and SlllCC the 
and size of growth thyroid Contains in its stroma con- 

siderable connective tissue, there is undoubtedly a jDossibihty of the develop- 
ment of sarcoma De Quervain has stated that all forms of sarcoma do 
occur m the thyioid and this statement, by such an authority, should be given 
pi oper consideration , yet with all the cases reported to date no conclusive 
facts have been reached, and the question of the existence of sarcoma of the 
thyroid remains unsettled 

Just as indefinite as is their actual existence is the mode of treatment 
of these malignant growths The most practical viewpoint seems to be 
expressed by Wilson 1®, when he writes “Early thorough operations give 
a fan peicentage of cures, palliative operations in late cases with extensive 
local involvement are warranted ” Not only do I agree with this, but in 
addition I believe that both X-iay and radium should be given to the 
fullest extent for the aiea involved, so as to insure every possible chance 
of recoveiy, foi in some instances the results are most gratifying 

\Ye wish to present two cases of malignant growths of the thyroid which 
we believe can be classified under the heading of sarcoma, for the charac- 
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teiistics of the growths, togethei with their history, gioss and histological 
pictures, rapidity of lecunence and end lesults, justify this diagnosis 

Through the courtesy of Di Wm E Falhs, of Louisville, Ky , I was 
permitted to see the following case 

Case I — Male, sixty years of age, was first seen June 21, 1928 His chief complaint 
was swelling of the left side of his neck with hoarseness He had noticed a small mass 
on the left side of his neck for eighteen years or more This has caused him no trouble 
He had otherwise been perfectly well About three months ago this mass in the neck 
began gradually to enlarge 
During this period he has lost 
twenty-five pounds 111 weight, 
accompanied with progressive 
weakness and nervousness 
During the past six weeks 
the growth has grown more 
rapidly Associated with this 
there has been an increas- 
ing hoarseness, shortness of 
breath, and difficulty m swal- 
lowing, so that for the past 
two weeks he has been un- 
able to swallow solid foods 
He had a constant feeling of 
pressure in his neck, which is 
worse when head is turned 
to left, occasional headaches, 
appetite good, sleep disturbed, 
occasional nocturia, otherwise 
negative 

He was a well developed 
and nourished man, tempeia- 
ture 99°, pulse 80, good char- 
acter 

There was a marked en- 
largement on the left side of 
the neck (Fig i ) Mass 
about the size of a grapefruit, 
which pushes the trachea to 
the right about one and one-half inches The skin of the neck is rather hjperiemic, but 
vessels are not prominent for the size of mass, no bruits or thrills The mass is firm 
fairly freely movable laterally or up and down, but seems loosely attached in the region 
of the trachea The right carotid is palpable posteriorly to the mass , no definite glands 
can be made out in the lateral triangles of the neck The mass seems to be definiteh 
circumscribed and can be felt posteriorly to the trachea on the right side, but does not 
seem to extend beyond the mid-lme of the trachea anteriorly, , and extends beneath the 
clavicle on the left side 

An X-ray film of the chest shows the right lung clear throughout The left lung 
shows a substernal mass extending well below the lower margin of the claMcle No 
evidence of metastasis made out in field (Fig 2 ) 

Larjngcal examination b\ Doctor Maupin sho\\ed larMigeal cedema and congestion 
with partial immobilization of cords siiggestnc of malignancy 
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Line 26, 1928, 1 cxcisLcI the giowth with the left lobe of the thjioid iiiulei novoeain 
loenl bloek, wound clrainccl with gnii7e (Fig t ) 

Patholtnjical Rclwil — Specimen coiiMsts of foiii portions of tlnioid tissue vareing 
fioni forte -fi\e to eighty nnlhineties in then greatest diameters Largest portion is a 
dull jellowish-gn>, w'lth a 11m of dark red, lobulatcd thyroid tissue measuring fifty by 
thirty millimetres on one suiface Ihe remainder of the tissue is nodular, fairly firm 
and has a pale eellowish, mottled cut surface At pole there is a discrete encapsulated 
firm nodule measuimg fifty-five millimetres 111 greatest diameter (Fig 4) 

Micioscot'ic Dcscnl'lion — Sections show a rather cellular tumoi made up of rounded, 

o\al and poljhedral-shaped 
cells W’lth fairlj abundant cy- 
toplasm and round or oval 
vesicular nucleus Stroma is 
scanh, consisting of blood aes- 
scls supported bj a delicate 
reticulum Section through 
th\roid tissue shows replace- 
ment of thj roid b\ tumor 
grow’th Cells \ar\ greatlj in 
si7e ranging from ten to six- 
t% -fi\ e microns m their great- 
est diameters Cytoplasm 
stains acidophilic and is fairh 
homogeneous with distinct fine 
granules and ^ acuoles present 
Manj of the cells have an 
elongated side suggesting a 
unipolar arrangement and re- 
semble somcw’hat a ganglion 
cell Nucleus is vesicular and 
distinct dense staining round 
nucleolus In some nuclei the 
chromatin stains deeph Onh 
laieh IS a mitotie figuic found Few’ cells are multmucleated klost of the nuclei are 
eccentiicdh located Giossand liluiosiopic Diagnosis — Fibiosarcoma 

llic piticnt was disehirgcd from the hospital Jnh 2 1928, in satisfactore general 
condition Voice impioeed ihle to sw tilow solid foods Slight serous di’amage from 
the wound Patient retiiincd home and gamed in weight Progressed satisfactorih for 
a period of two weeks, when the growth began to reappear Grow'ing quite rapidh, w’lth 
sMuptoins simihr to the eondition before operation August 4 to August 9 1928, daih 
deep X-ra\ treatments were gneii, except for August 7, 1928, w’hen tw’o were gnen be 
Di D \ Keith, of Louise die Ke Icchiiic, fiftcen-mch spark gap, total forte minutes 
with tee elite milhampcres using one indhmetre coppcr-alutnmum filter evith 170 kilo 
eolts Pitient returned home, but did not progress satisfactorile and on August 19, 1928, 
returned for further operatiee efforts 

August 21 I excised the recurrent groevth from the left side of the neck One hun- 
dred and forte milligrams of radium in four tubes were placed in the tumor bed for ten 
hours Filter, one millimetre rubber, one millimetre brass 

Ihe specimen consisted of an oeal irrcgularlj -shaped mass of tissue measuring one 
hundred and thirte be eighte be sevente-fiee millimetres It has a smooth, indistinct 
Lipsule in some areas and m others the tissue is ragged A large blood e’essel is sur- 
rounded be the tumor mass Cut surface shoees a pale e elloee ish-gray, lustreless tissue 
which is somewhat homogeneous except for scattered areas of necrosis and focal areas 
of ha.moi rhage (Pig s) 



32 



Fig 4 — Photomicrogi aph showing large ovoid cells Fic s — The fusiform shape of the tumor cells is more 

uith scantj stroma Magnified x iSo pionounced in the recurrent groutli 
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Mtcioscopic Dcscnption —Sections from different areas show large ovoid cells with 
abundant cjtoplasni lying m a rather scanty stroma Several areas of necrosis and 
hiemorrhage are present The tumor cells have deep-staming, oval nuclei and show an 
occasional mitotic figure The cytoplasm of these oval cells are multinucleated Note — 
The histological picture is similar to the other specimen Gi oss and Mici oscopic Diag- 
nosis — Fibrosarcoma 

Patient made a satisfactory recoverv, returning home at the end of one week in good 
general condition, subjective sjmptoms relieved, small amount of serous drainage from 

wound Voice improved, able to eat solid food 
Sept iQ, 1928, 1500 milligrams of radium 
were applied over four surface areas, using one 
millimetre lead, one millimetre brass and Zo, 
filter eighteen millimetres from the skin 

After this treatment he apparently pro- 
gressed well until about one month after the last 
treatment, when the growth rapidlv reappeared 
He died December 5, 1928, from possible general 
metastasis to lungs Necropsy not obtained 

Case H — Seen through the courtesy of Dr 
John R Wathen and Dr D Y Keith, of Louis- 
ville, Ky 

Woman, forty-three years of age Since the 
age of sixteen, this woman had had an enlarge- 
ment in the right side of her neck, which was 
not treated and which had caused no subjective 
symptoms until August 2, 1928, when associated 
with a slight cold she noticed that the goitre 
began to increase in size In four to five days she 
had another attack of tenderness in the right side 
of her neck with more rapid growth of goitre 
With tightness of neck, a hacking, spasmodic, 
unproductive cough, rapidly growing worse de- 
veloped The tumor was excised October 6, 1928, 
by Dr J R Wathen (Figs 6 and 7) 

Sections from specimen removed at first 

Fig 6— Original specimen Note ade operation show a replacement of the thyroid 
nonn in upper portion of specimen 

gland by the tumor growth which is made up 
of elongated cells tvpical of fibrosarcoma The epithelial lining cells of the thyroid acini 
are the cuboidal tjpe There is no infolding of the acinar walls Some of the acini contain 
colloid No blood vessel invasion is demonstrable 

Comalescence from this operation was uneventful, neck healed readily, no compli- 
cations Two veeks after operation she noticed a feeling of pressure on the right side 
of her neck which was associated with rapid recurrence of growth, and with this excru- 
ciating right-sided occipital headaches, loss of weight (fifteen pounds), progressive weak- 
ness, variable appetite, aggravating non-productive cough, shortness of breath on exertion, 
sleep disturbed bj pain 111 neck and back of head 

Four doses of deep X-raj therapy were administered three weeks after operation 
These made her quite sick The condition rapidly progressed and was so painful that 
the subjectne stmptoms could not be relie\ed bj sedatives 

To the right of the mid-lme there had developed a fungating tjpe of growth which 
caused considerable enlargement of the right side of the neck This growth is quite 
tender, irregular and nodular, n ith two or three large lymphatic glands, size of marbles 
to the right side Considerable tenderness in post-occipUal region The heart and lungs 
were clear to percussion and auscultation X-ra\s negative Blood pressuie 140/90 
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November 23, 1928, palliative excision of recurrent growth of the right side of 
the neck, under novocain block, and nitrous oxide analgesia, with implantation of nine 
ladium seeds three microns each and one hundred and fifty milligrams radium into wound 
Specimen consisted of a mass of tissue measuring ninety millimetres m diameter, with 
a somewhat smooth, nodular surface on 
one side and a shaggy, ragged surface 
on the other Cut surface shows differ- 
ent appearances throughout the tumor 
mass Some areas are pale gray and 
homogeneous Others are pale yellow- 
ish and striated m appearance with 
small, dark red, hiemorrhagic areas 
scattered throughout A strip of skin 
measuring ninety by ten millimetres 
with attached, underlying tumor tissue 
similar to above (Fig 8 ) 

Mici oscopic Dcsci iption — Sections 
from different areas show a rather cel- 
lular tumor growth made up of elon- 
gated cells which have rather abundant, 
clear cvtoplasm and oval, deep-stammg 
nucleus Stroma is scanty, consisting of 
a delicate reticulum Blood vessels are 
fairly numerous Large areas of necro- 
sis are found Focal aieas of haemor- 
rhage are scattered throughout An 
occasional mitotic figure is found 
(Fig 9) Gjoss and Mia oscopic Diagnosis — Fibrosarcoma The woman made a good 
operative recovery, and returned home Nov 29, 1928, the wound draining a small amount 
of serum, voice good Two weeks later examination revealed a small recurrent growth 

at upper and outer edge of 
sterno-cleidomastoid muscle 
Three platinum covered 
radium seeds were installed 
under local anaesthesia into 
this growth 

Januarj- 3, I929> the 
wound is granulating slowh, 
there has been a decrease in 
the size of the recurrent 
growth m the upper angle 
of the neck The patient is 
weaker and has some pain in 
the back of the neck when 
up when 111 bed she is com- 
fortable One hundred milli- 
grams of radium applied o\er 
each of three areas for eight 
Tic S — Reciment gioutli Specimen to left removed from behind Iiours Eighteen lllillinictrcs 
md hter-il to caiotid nrterj distance, one millimetre bra.^ 

and one millimetre lead filter From the response tin® patient has made it is cMdcnt that 
the result will be similar to the first case, but since the operation, the patient has been 
free from pain, rests well, her appetite is good and she has a more optimistic \ie\\ 01 
life, all of which more than compensate for the procedures taken 
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Fig 7 — Photomicrograph of original specimen, sho\s 
ing replacement of thyroid No proliferation of lining 
cells of acini Magnifiea v 180 
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Resume — These two cases aie examples of adenomata of the thyroid 
pre-existing for over sixteen years which, in latei life, become malignant 
The solution of this problem would have been so simple had the adenoma 
been removed in the early thirties, which we now know is advisable with 

all such adenomas of the thyroid 
The two cases present three con- 
ditions which, I think, are of suf- 
ficient 1 m p o 1 1 a n c e to warrant 
their inclusion among the sarco- 
mas, namely, the rapid lecurrence 
of the giowth in two weeks after 
the primary removal , the appar- 
ent failuie of the tumor to re- 
spond to deep X-ray therapy, 
with onl)' a fair response to 
radium theiapy , and the tendency 
of these tumors to remain par- 
tially encapsulated The histo- 
logical pictuie and the rapid fatal 
termination of these cases, to- 
gether with the aforementioned 
conditions, lead us to classify 
them as sarcoma of the thyroid 
This diagnosis has been con- 
curred with by five professois of iiathology The type of gross speci- 
men, together with micioscopic findings, leads us to the conclusion that 
they are fibrosarcoma 

These cases aie piesented, not only because of the apparent rarity 
of this condition, but in the hope that interest might be aroused to 
remove these adenoma as a preventive measuie and avoid such disas- 
ti ous developments 
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IIOMO-TRANSPLANTATION OF THYROID TISSUE IN CASES OF 
COMPLETE THYROIDECTOMY FOR CANCER 

By S O Portugalov, MD 

or Rostov-on-Don, Russia 

rnoM Tirr noRGOUAS suKGicvL CLINIC or Tiir NORTH CAUCASUS uM\rnsm, u s s n 

The question of maintaining the function of an organ aftei laclical opeia- 
tions upon it, is a problem of modern suigeiy This question was the topic of 
Rehn’s leport at the Fiftieth Jubilee Congiess of German suigeons 

Lahey, of Boston, has shown how frequently paiathyroid bodies are 
lemoved even during a subtotal thyroidectomy He has demonstrated para- 
thyioid bodies entirely surrounded by thyroid tissue in the upper pole of the 
removed glands Such a position of parathyroid tissue makes possible its 
occasional removal during partial thyroidectomy, in which cases the latei 
development of various degrees of tetany occurs In such cases, Lahey has 
proposed immediate transplantation of these parathyroids into the belly of the 
sternomastoid muscle 

Professor Borgoras once attempted to replant the leg m a case of excision 
of the knee by preserving the vessel-nerve fasciculus Other operations might 
unite a necessary radicalism to a simultaneous conservation of the function 
of an organ In certain conditions, however, the only way to save a life is 
to lemove an organ entirely Cancer of the thyroid gland is in this class 
After extirpation of the thyroid, however, there is usually developed a not 
less serious disease — post-operative myxcedema In order to replace the lost 
function of the thyroid, Kocher proposed transplantation of goitre tissue fiom 
a case of Graves’s disease or the hypertrophic tissue around a nodular goitre ’ 
The success following this procedure has given a solid basis to the full 
removal, in cases of malignancy, of the thyroid gland Such tiansplantation 
of gland tissue is to be preferred to thyroid feeding treatment, a method 
which is not always sufficient and which condemns a patient the whole of pro- 
longed life to a remedy against which theie are cases of permanent idiosyn- 
ciasy or gastric intolerance 

The statistical tables of the large clinics of both Euiope and the United 
States show that malignant disease of the thyroid gland is not very raie On 
the average, every twenty-sixth operation on the thyroid gland involves a 
malignant tumor As to predisposing factors of malignant disease of the 
thyroid gland, all authorities agree that the presence of a benign goitre often 
clinically piecedes a cancer A preexisting benign goitre is pointed out in 
tiom So to 100 per cent of thyroid gland cancer cases (Pemberton,- Aschoff, 
Balfoui Gi over-Lloyd. Slesingei. etc) Thus the adenoma must be looked 
on, to a ceitain extent, as a precursor of malignancy 

We have succeeded, aftei microscopical examination of a specimen 
lemoved at opeiation, m getting histological confirmation of the abo\c-men- 
tioned clinical obseivation that the malignant neojilasin ma\ oiigmate in a 
picexistmg goitre 
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Tig I — Low power Mew of peiipheral 
part of rtmo\ed tumoi specimen showing a 
typical stiuma collmdcs mictofolhculosts 


Case — A woman, thirtj^-seven years of age, 
entered the clinic March 24, 1928, on account of 
a neck tumor producing difficult deglutition and 
accompanied by general debility The tumor was 
first noticed two jears previously She had been 
treated by galvanization and thyroid feeding , the 
tumor was growing , except malaria, she had not 
had any other diseases , no family history of 
malignancy, internal organs normal excepting 
moderate enlargement of the spleen, tempera- 
ture normal, pulse 100, blood pressure 85/115, 
white blood cells 5600 The tumor consisted of 
two unequal parts, the smaller one the size of 
an egg, of very hard consistency, larger one the 
size of an apple, dimly fluctuating and extend- 
ing beneath the jaw bone April 4, 1928, tumor 
was extirpated, death fifteen days later from 
h.emorrhagic infarct into lower part of left lung 


The microscopical investigation of the re- 
moved tumor showed a different picture m the 
parts situated at the periphery and those more 
deeplv placed From the periphery to the centre 
is to be seen at first a tjpical picture of micro- 
follicular colloid struma (Fig i ) Among the 
isles of follicles and single follicles both narrow 
and broad streaks of fibrous, with here and there 
h^ aline, connectne tissue are seen All the fol- 
licles are filled with colloid and are everywhere 
surrounded by a single laver of cubical, some- 
what flattened, epithelial cells A little deeper, a 
papilhferous structure of tissue is alreadv to be 
seen (Fig 2 ) The base of the papillae is formed 
bj porous and fibrous connective tissue in which 
lessels of capillary type have been established 
These papillae themselves are covered by a single 



Fig 2 — Photomicrograph of the centre 
part of the same specimen as in Fig i. 
Papillary c^st 



Fig 3 — Photomicrograph of a more 
cleepK situated pTrt of the STme specimen 
on Figs I and 2 Papilhferous cystocarci 
iioma 


row of slightly flattened cylindrical epithelium 
with basal disposed nuclei Sometimes the epithe- 
lial cells are placed here m many rows immedi- 
ately after this (Fig 3, left side) The papillae 
disappear gradually and epithelial cells form here 
continuous acini-shaped heaps The acini are 
covered by several layers of cells and have small 
cavities In such places a polymorphism of 
epithelium is already clearly notable Finally 
3. right side), we meet a powerful growth 
of hyaline connective tissue immediately adja- 
cent to the just-mentioned area, which tissue is 
penetrated by malignant cells much changed m 
their shape, irregularly spread and characterized 
by the multiple strata and other evidences of 
abnormal growth tendency All these conditions 
now declare a malignant neoplasm and warrant 
a diagnosis of cystocarcinoma papilliferum 
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Thus in the study of the histological picture of this removed tumoi we 
have found, from its peiiphery to its centre, three alternating pathological 
processes a benign goitre, a papillary cyst and a malignant epithelial tumoi 
Such a successive change of pathologic processes in the same specimen war- 
rants this as a histologic argument in addition to the clinical obseivation that 
cancer has been preceded by a benign goitre In my opinion, a leal danger 
attends the retention of an adenoma without early operation 

A total extirpation of the affected thyroid gland inevitably causes more or 
less seveie symptoms of hypothyroidism In such cases of h}pothyioidism 
in our clinic, thyroid homo-transplantation has been used to compensate for 
the lost function of the thyioid, using for the tiansplant, usually, goitie pieces 
from a case of Graves’s disease or fiom the hyperti opined thyioid tissue 
aiound a nodulai goitre In the transplantation, not only aie pieces of the 
gland put into the receiver’s body, but also an anastomosis is made of one of 
the thyroid arteries of the tiansplant to the patient’s infenoi epigastiic arteiy 
or common caiotid artery The veins of the transplant aie previously ligated 
in Older to form a more abundant filling witb blood of the tiansplanted piece 
The cii dilation of the blood tbiough the divided and anastomosed vessel is, 
at fiist, feeble and therefore it is necessary to hinder the efflux of blood by 
ligating the veins of the tiansplanted gland Theie is no dangei of a hccma- 
loma foimation because a moderate amount of blood flowing at fiist thiough 
an anastomosed vessel can be absoibed by the neighboiing tissue 

As to the latei fate of such a tiansplant, various authors have been of 
vaiying opinions, although theie have been many evident clinical facts of suc- 
cess German authorities, especially Lexei and his school, are of the opinion 
that the homo-tiansplantation of endocrine glands is not successful and that 
this tieatment is merely palliative They affirm that the homo-tiansplant 
disappears sooner or latei m the receiver’s body Others (Albeit Kochei, 
Voionov, Retteiei, Mauclair) assert that the homo-transplanted tissue is 
active at least for seveial years The opinion of both sides is corioborated 
by many clinical obseivations and experimental observations, but of couise 
only those cases in which the subsequent condition of the homo-transplant 
has been verified by autopsy or by exploratory incision during life, a long 
time aftei operation, are of value Such an examination of patients aftei 
several years of successful function of the homo-transplantation of thyioid 
tissue is known in hteiatuie at least m two cases Von Eiselsberg com- 
municates a case m which total thyroidectomy was done by Bilhoth upon a 
gnl of seventeen years, followed by typical signs of tetan}^ Twenty-five yeais 
later, the patient came to the Eiselsberg clinic where hei tetany was tieated 
by tiansplanting a piece of th3Woid gland from a goitie patient into the space 
between the peritoneum and the fascia This woman died fiom mental dis- 
ease seveial years after the tiansplantation A post-mortem examination 
showed that the tiansplantation had left no marks at the place of its Iransjilan- 
tation, wdiile an Itypei trophic goitre the size of a hen’s egg was found in the 
lower portion of the liver In the second case (Stieda) death occurred from 
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tiiberculos'is in thiee and one-quaiter years aftei tiansplantation when all 
symptoms of myxccclema had disappeared without leaving any traces At the 
necropsy no marks of the transplanted thyroid tissue were found, hut the 
receiver s own gland was ohseived to he small and atrojDlnc 

In addition to these valuable observations, we can pioduce a similai case 



Tig 4 — Befoie operation 


A woman, fifty-six years of age, was admitted to the Borgoras Surgical Clinic Janu- 

uary 27, 1928, eight months after an operation of 
total thyroidectomy for cancer by Doctor Gutiii- 
kov During this time, the patient had developed 
characteristic symptoms of severe myxeedema 
The first signs of h\ pothj roidism had appeared 
SIX weeks after a total thyroidectomy The pa- 
tient was then treated by thyroid feeding, but 
even small doses of thyroid preparations caused 
her grave attacks of cardiac palpitation, collapse 
included, also stomach trouble This was a phe- 
nomenon of a permanent idiosvncrasj to different 
products of thyroid gland tissue On her admis- 
sion, the important findings were dryness of skin 
and hair, constipation, cedema of face and tongue 
and also intense somnolence (Fig 4) , pulse 60 
temperature subnormal, kidney secretion defec- 
tive Eight weeks after admission a hoino-trans- 
plantation was done b> Professor Borgoras The transplant was taken from a compatible 
blood patient whose goitre had to be removed The transplantation was accompanied tiy 
an anastomosis of the superior thyroid arterj of the transplant to the patient’s inferior 
epigastric arterv A fortnight after the opera- 
tion, all her symptoms of mjxosdema had dis- 
appeared She was discharged m perfect health 
without anj symptoms Fig S shows her on dis- 
charge from the hospital After she had been 
quite well for six months a metastasis of cancer 
of the liver was suspected and a course of Ront- 
gen treatments was applied Within a few weeks 
all her sv mptoms of mj xoedema came back She 
returned to the clinic where, seven months after 
the first transplantation, a second one was done 
This operation was done at the site of the origi- 
nal one in order to examine the condition of ihe 
thvroid tissue transplanted seven months previ- 
ouslj Macroscopicalh , there could be detected 
no marks of the thvroid isograft Sev'eral bits 
of surrounding tissue were removed for micro- 
scopical examination vvdiich investigation made bv Doctor Zazj bin did not reveal anv^ 
traces of transplanted thvroid gland, but showed 011I3 scar, muscular tissue and fat 



Fig 5 — “tfler operation 
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PRIMARY HYPERNEPHROMA OF THE LIVER 

(grawitz tumor) 

By Thomas L Ramsey, M D 

or Toledo, Omo 

JHOM TIIL DFI VHTMLST OF P\TnoLOG1 OF ST \INCfNTS IIO^IITVL 

Hypernephroma is essentially a tumor derived fiom cells embiyologically 
fiom the same origin as the cells of the adienal cortex 

Adrenal rests have been demonstiated in numerous tissues which have 
then origin close to the developmental aieas of the adienal glands As growth 
takes place these cells are carried with the developing organ or tissues to 
locations sometimes quite 
distant from their site 
of origin 

B r o m a n ^ has tabu- 
lated the areas where ad- 
lenal cell nests have been 
found as follows Male 
Rete testis and epididy- 
mis, paradidymis, spei- 
matic cord Female 
Ovary, tubes Both 
Sexes Retroperitoneal 
tissue beneath the kidne}^ 
poles , along the spermatic 
and ovarian veins, ilio- 
psoas muscle at the pelvic 
brim, at the iliosacral synchondrosis, m the kidney capsule oi substance, on 
neighboring vessel walls, in the solar and sympathetic plexus, between the 
tiansverse colon and the spleen, beneath the capsule of the light lobe of the 
hvei , in the pancreas 

Quite a voluminous literature on this subject has appeared since Grawit/ 
expiessed his belief in the origin of these tumors from misplaced adreiitil 
cells, and although this origin seems most definite there aie some \m iters wlio 
aie inclined to difterent views and who advance othei theoiies, some claim- 
ing that these tumois develop fiom such tissues as the endothelium of l}m- 
phatics 01 blood vessels, wdiile othei s think that the grow’th is an adenoma 
01, if malignant a carcinoma Other wn iters have found chaiactcristics in iheir 
cases wdiich led them to classify these giowths as sarcomata or angiosarcoma 

Bothe.- in an excellent article upon the subject of In perncphromata 
reviews the hteiatuie and gives the opinion of many writers on this suhiect 
He tabulates the follow mg theories as to their genesis 
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(i) That they originate from adrenal cell rests, (2) that they aie alve- 
olar sarcomata having nothing to do with cell rests, (3) that they are endo- 
thehomata which take their origin from the endothelial lining of the 
perivascular lymph spaces , (4) that they are adenomata if benign, carcino- 
mata if malignant, (5) that they develop from the endothelial cells lining 
the blood-vascular spaces, (6) that they are derived from the epithelial lining 

of theunmferous tubules , 
(7) that they originate 
from islands of embry- 
onic nephrogenic tissue 
Bothe also reviews the 
modern conception of the 
embryological develop- 
ment of the adrenal 
glands and kidneys and 
adds some original obser- 
vations of the physical 
relationship existing be- 
tween these anlagal cells 
He concludes that the em- 
bryological inclusion of 
suprarenal cells within the 
metanephnc anlagan is 
not improbable and that 
the tissues other than the 
metanephros are suscepti- 
ble to such inclusion, es- 
pecially those which are 
developed from the mes- 
onephros, mesonephric 
duct and genital ridge In general, he states that from embryological, chemi- 
cal and pathological observations hypernephromata are quite 111 accord with 
the views originally presented by Grawitz 

Primary hypernephromata reported as occurring m organs other than the 
adrenals or kidneys may be tabulated as follows 

1 In the broad ligament, 3 Weiss, Peck, Glynn 

2 In the ovary, 4 Gibben, Peham, Scudder, Glynn 

3 In the uterus, i Eastman 

4 In the pelvis, i Chian 

5 In retroperitoneal tissue, i Gljnn 

6 In the pancreas, i Glynn 

7 In the spermatic cord, 2 Chevassi, DeBarnardi 

8 Falciform ligament, 1 Starr 

9 In the Iner, 4 Adami and McCrae, Rollston, Schmorl, Vecchi and Noyes 

10 In the tongue, i Coenus 

11 In the ciliar5f body, i Schlipp 



Fig 2 - — Areas showing pseudo fascicular arrangement of the 
cells, two blood spaces and an accumulation of lymphocytes in the 
fibrous stroma Sragmfication 125 diameters 
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The development of the adrenal anlagan in close embryological lelation- 
ship with those of the kidneys, ovaiies, testicles and epididymis, the iiteuis 
and the livei with then contiguous stiuctuies and vessels, leadily explains 
the fiequent finding of adienal cell lests in these tissues, and if Cohnheim's 
hypothesis is at all to be considered it is not difficult to understand the devel- 
opment of tumors, both benign and malignant, from such inclusions The 
character of the growth is 
determined by the stage 
of development of the 
anlagal cells at the time 
they become separated 
from the mam cell mass, 
and also by the tissues in 
which they become in- 
cluded 

Case reports of primary 
growths of this nature in 
other than embryologi- 
cally contiguous develop- 
ing structures are more 
difficult to explain, but 
rather than assume that 
these are metastatic 
growths and that the orig- 
inal tumor not found, it 
is just as possible to be- 
lieve that such embryo- 
logical formations are 

11 1 , Fig 3 — Compact area with no definite cellular arrangement 

pOSSlOle ailCl are not uec- The blood space appears to be lined by the neoplastic cells ISIag 

essarily cells separated ^‘fication las diameters 

from the developing adrenal organ According to Bothe’s views cases of 
primary hypernephroma of the liver can thus be easil}'’ explained as this organ 
IS often the site of adrenal cell inclusions 

Many observers have reported finding these rests in this organ Schmorl 
found them in four out of 510 autopsies Beer ^ repoited six positne find- 
ings in 150 livers examined Five were in or just beneath the capsule, one 
was 111 the liver parenchyma close to the cortex In all, the inclusions 
were 111 the right lobe Bothe “ mentions four such primary growths in his 
table Abell ^ 111 reviewing the literature on this subject collected ten cases 
lepoited as primary hypernephi oma of the liver Seien of these were m 
the right lobe, one in the left lobe (Pepere). which Ewing*’' believes vas 
an hepatic adenoma, and two were in the folds of the falciform ligament 
Abell also adds a case report of a similar tumor, observed by him, occur- 
ring 111 a young female child, thirteen months of age The growth was encap- 
sulated and w'as attached along the right anterior border of the Iner The 
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kidneys, spleen and othei abdominal oigans wcie noimal The adienals 
show ed no pathology 

REPORT OF AN ADDITIONAL CASE 
The patient was an adult male, fifty-seven years of age The onset began about 
one year previous to his admission to the hospital, with vomiting immediately after 
partaking of any heavj meal There was no nausea or pain, no blood m the regurgitated 

material, nor was there anj 
blood in the stool The pa- 
tient had never been jaun- 
diced During the last year 
he had lost thirty -three 
pounds in weight 

This patient had had the 
usual childhood diseases, but 
previous to the onset of this 
last illness he had always 
been fairly well He had sus- 
tained an injury m 1892 at 
which time he had a fracture 
of tue skull and of the bones 
ot both lower extremities 
There was no history of ma- 
lignancy' m his famih 

Physical Exaiiimatwii — 
The patient was an elderly 
white male of about fifty- 
'eyen years The teeth and 
gums were in poor condition 
The neck and throat showed 
no apparent pathology Ihe 
chest was symmetrical, the 
lungs were normal, the heart 
was not enlarged and there 
w'ere no murmurs The abdo- 
men presented a large, firm mass m the upper right quadrant extending into the lower 
quadrant The mass w'as moyable but w'as apparently attached to the liyer and located 
just beneath the anterior abdominal wall The extremities were normal Neurological 
findings W'ere normal 

Ilosl^ital Histoiy — On the day' following Ins admission to the hospital the abdomen 
was opened A tumor w'as found arising from the under surface of the right lobe of 
the liyer The grow'th seemed w'ell encapsulated No other abnormalities or growths 
W'ere found in the abdomen and no other nodules were found 111 the liyer The grow'th 
was remoyed and the liyer repaired No great amount of bleeding attended the opera- 
tion and after packing around the liyer border w'lth iodoform gauze and rubber tissue 
the wound was closed in la\ers m the usual manner, Icaying in the uauze and rubber 
dram The patient w'as giyen 2000 cubic centimetres of saline solution later, followed 
b\ glucose and soda bicarbonate solution The pulse rose steadily from 100 at ii am 
immediateh following the operation, to 126 at 3 p m , became weak and irregular and 
o\er ISO b\ 5 p m The patient died the same day at 8 40 p m There was no eleyation 
of the temperature and death w'as most probabh due to hiemorrhage from the liyer 
No autopsy was permitted 

Faiholciqical Revolt — The grow'th w'as ovoid in shape, measuring about tw'enti -two 

44 


€ 


iT* ^ 


V 




if 


u 


4|' 

*# 




# / 

ik * 

. ¥ 


I 


i 


Fig 4 — Arei showing blood sinus lined with flattened endo 
thelium The tumor cells enn be seen iimding the fibrous tissue 
of the wall J^Iagnification 200 diamcteis 
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centimetres m length about fifteen centimetres in diameter, the lower surface was 
very ragged in appearance wdiere fragments of liver tissue w'ere adherent to a fairK 
definite connective-tissue capsule The external surface was inclosed in a thickened 
fibrous wall which w^as continuous w'lth the capsule of the liver The growth was of a 
ycllow'ish-browm color, and upon bisecting the tumor the capsule was readilv visible as 
described above The cut surface (Fig i) presented a variegated appearance as to 
color and consistency, areas of reddish-browm to black and others lellow' to orange and 
red Some parts w^ere firm, 
others soft and spongy The 
growth presented a honey- 
combed appearance with small 
cj Stic spaces filled with blood 
Several sections were taken 
for microscopic examination 
Mic) oscol>ic Findings — 

The various areas presented 
rather a variety of findings 
The sections (Figs 2, 3, 4 
and 5) varied from dense, 
compact cell masses, where 
the cells ivere w'ell stained 
and having the appearance of 
mature adrenal cortical cells 
arranged 111 irregular fascic- 
ular manner with only a 
slight degree of lipoidosis 
and W'lth clear staining nu- 
clei, to areas of less compact 
structure w'lth large, pale, 
swollen cells filled w'lth lipoid 
granules and having rather 
pale nuclei In these softer 
areas considerable destruction 
of the structure caused the 
sections to have rather an 



Fig s — Showing the inteicellular fibrin'll connectuc ti‘'SiiL 
network, the fainiU granular protoplabin and the laige hjiierchro 
niatic nuclei Magnification ^oo diameters 


amorphous appearance show'ing only invading w'andenng cells, red cell collections and 
blood spaces 

The cystic areas w'ere filled w'lth blood or blood clot m various stages of organi- 
zation Areas of productive inflammation and fibrosis gave the growth a scar-hke 
contracted appearance here and there throughout the tumor mass F me filamentous 
fibrous tissue strands formed a supporting framew'ork showing many blood \esscls and 
extended into the capsule which w'as w'ell formed and fibrous in appearance 

The greater part of the cellular structure showed variation from mature cell cleiiKiits 
to cells of embryonic type, manj' showing multiple nuclei and others n regular mitosis 
The picture presented corresponds in its entiretj' to that of malignant !i\ pcrnciihrom i 
elsewhere No liver substance or biliary ducts w’cre seen in am portion of the growth 


Comment — Tuinois having the characteristic appeaiance of h) jicrnejilno- 
niata occurring as primaiy growths in vaiions paits of the lioch most assnr- 
ctlly suppoit the conclusion that these tumors develo]) fiom cml)r}ologKal 
tutlusiou of supiaienal cells within these vaiious oigans at the lime of then 
<-lose pioximity to the developing supiarenal oigan ]Most of these giowth'- 
tis does the one herewnth repoited, piesent m some areas the tej'ieal appear- 
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ance of eaily developing adrenal cells Consideiable variation in cell structure 
takes place as the tumor develops and even pi ogresses into malignancy All 
of these growths may he considered malignant from a standpoint of the 
production of metastases in other locations , however, the term malignant 
hypernephroma is used only to include that group which shows malignant 
characteristics m the cells compiising the growth 

SUMMARY 

A case of malignant primar}'^ hypernephi oma of the liver is reported, 
having developed m a man fifty-seven years of age The growth was m the 
right lobe well encapsulated and removed by surgery 

Microphotographs of different areas of the tumoi aie presented, showing 
variations in the cellular structure 

A brief review of the literature is given and comment is made upon the 
place of this tumoi m pathology 
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THE SPREAD OF BACTERIA FROM THE GALL-BLADDER 

TO THE LIVER ^ 

By Walton Martin, M D 
OF New York, N Y 

In view of the interest taken in the relation of hepatitis to cholecystitis 
during the last ten years, I take this occasion to call attention to repoits of 
bacterial examinations made from small pieces of the liver excised at opera- 
tions in which the gall-bladder was removed for cholecystitis and cholelithiasis 
The patients, twenty-seven m number, had well-established lesions No 
instances of hpoid (strawberry) gall-bladder or instances in which theie were 
very slight inflammatory changes m the wall of the gall-bladder, without stones, 
were included The cases chosen belonged m a group in which the disease 
was confined to the gall-bladder That is to say, no cases were included in 
which there was evidence of obstruction or infection of the common duct In 
six of the patients there was a history of transitory jaundice in the past, but 
111 no instance before operation had a diagnosis been suggested of common- 
duct stone or a stone found in the common duct at operation The common 
duct was soft and not thickened when inspected 

I have attempted to study a group in which the gall-bladder lesion was 
well established and to determine how often we could find bacteria m the 
adjacent liver tissue when examined within a few days of an acute attack 
A small, wedge-shaped piece was taken fiom the liver margin within five 
centimetres of the gall-bladder bed The dimensions of the piece were about 
centimetre The piece of liver was dropped immediately into a 
sterilized test-tube in which was a second, small test-tube half filled with 
sterilized water The tube was taken immediately to the bacteriological labo- 
ratory, Doctor Famulener, the director of the laboratory, or his assistant. 
Miss G P Pierson, carried out the bacteriological studies 

It seemed to me that liver tissue undergoing changes set up by autolytic 
enzymes might serve as a satisfactory culture medium, well adapted for 
organisms lodged there, that the technic was simple and w'ould avoid con- 
tamination The inner tube containing water was placed there to prevent the 
drying of the small section At first, sealed, moistened tubes w'-ere used The 
method with an inner tube, devised by Doctor Famulener, proved more satis- 
factory For comparison a second fragment was taken, or a portion of the 
first fragment, and dropped at the same time into a tube containing Rose- 
noiv’s medium After twenty-four hours’ incubation smears w ere made aiifi 
ciiltines taken, aerobic and anaerobic, upon blood agar and Huntooii s niediiim 

* Read at the joint meeting of the New York Surgical Societi and the Philadcl 
P'lia Academy of Surgery, February 13, 1929 
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and dextiin bioth These examinations weie lepeated at the end of forty- 
eight and seventy-two houis and in se\cral instanees. aftei five days 

The gall-hladdei wall was sent to the lahoiatoiy foi histological examina- 
tion The mass of livei tissue we felt justified in removing was too small to 
furnish material both foi hactei lological and histological study, but we 
assumed that many of the sections of the liver would have shown the changes, 
classed under the heading hepatitis which have so frequently been found in 
the neighborhood of an inflamed gall-bladder 

The details of these examinations will he given at the end of the paper 
I purpose here to call attention to the number of negative findings, to discuss 
the different ways that mici oorganisms may leach the livei and the types 
of microorganisms when the findings were positive 

It IS interesting in studjnng the 7one of inflammation about any focus of 
infection, to consider how much the area examined lepresents the defense 
reaction, walling in the infecting microorganisms, and how much it represents 
evidence of iriitation from bacteria spreading out into the tissue of the 7 one 
under consideration, usually m the direction of the lymph flow Foi example 
It IS well known that streptococci aie found in the lymphatics in advance of the 
red aiea in erysipelas, wliereas it is also well known that the concentration of 
microoiganisms in the walls of an abscess decreases gradually until at the mar- 
gin there may he a cellular exudate and cedema with no microorganisms 

In 77 per cent it was not possible to cultivate bacteria from the Iner tissue 
Such findings might he expected from the reports of the results of bacterial 
examinations of the bile in the gall-bladder, the gall-hladdei wall and the bile 
of the common duct These examinations have been made from time to time 
by different observers in different countiies and with different technic after 
cholecystectomy for cholecystitis and cholelithiasis In general one may say 
that, except for the reports of A L Wilkie ^ on the findings m the lymph 
gland near the cystic duct, to which I will refer later, the numlier of nega- 
tue findings has been a conspicuous feature Judd - writes “We have made 
on a number of occasions bacterial examinations of the bile and the gall- 
liladder wall the bile has only been positive m 7 per cent and m none of 
the groups examined was the gall-bladder wall positive m as many as 50 per 
cent ” In Wilkie’s^ series of fifty examinations the bile was positive m 12 per 
cent and the submucosa showed cocci in twenty-one out of fift)'^ Wagner^ 
in 465 cases in which the bile from the common duct and the gall-bladder was 
examined, reported 55 per cent negative The cases reported were all of 
advanced disease and m forty-nine it was considered necessary to dram the 
hepatic duct 

These negative findings may he interpreted as evidence that bacteria have 
a tendency to die out, not only in the bile hut also m the gall-bladder wall 
The Molent disturbance shown clinically by a pronounced attack of pain and 
accompanying symptoms and shown histologically by a. pronounced exuda- 
tion into the tissue may represent the reaction of the body and its tissues in 
destroying the bacteria, few in numbei and of no considerable virulence and 
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in ovei coming mechanical obstiiiction Even in empyema of the gall-bladder 
Wagner ^ found the piiiulent contents steiile in thirl een out of fifty cases and 
stenle in iwenty-foni out of twenty-nine instances of hydrops 

In SIX instances in oui series, bacteria were found m the fragment of 
liver tissue examined (Table A, Cases I, II, VI, XIII. XVI, XX ) In three 
out of the SIX, the bacteria were few in number and were difficult or inijios- 
sible to grow, as if of low vitality or dead, in two Gram-positive micrococci, 
jirobably enteiococci, were obtained from smears of the autolyzed liver, but 
they could not be obtained on culture, in a third a few Gram-negative bacilli, 
probably bacillus cob communis, were obtained in direct smear of the forty- 
eight hours’ autolyzed liver tissue, it was impossible to recover them for 
giowth and identification on any of the media tried, aeiobically or anaero- 
bically There was no growth on Rosenow’s medium from a portion of the 
same fragment In one of the six, the organism belonged in a group of 
which the pathogenic significance is uncertain, a Gram-positive diphtheioid 
organism was identified on the fifth day in the autolyzmg liver tissue, which 
could be recovered by cultures on the usual media Of the lemaining two. 
in one no oiganisms were found in specimens of the autolyzmg luer tissue but 
a fragment diopped at the same time into Rosenow’s medium showed 
staphylococci In the other, a Gram-negative bacillus of the colon group 
was identified 

In reviewing these findings it is well to bear m mind that bacteria found 
in the liver m the zone adjoining the gall-bladder, or inflammation of the liver 
tissue in this zone (hepatitis), by no means justify the conclusion that the 
bacteiia have passed from the gall-bladder or that the cellular leaction has 
spread from an inflamed gall-bladder 

In the ordinary domestic animals bacteria are found in the organs in a 
veiy large number of instances Forcl,^ using the cat, the dog, the guinea pig 
and the rabbit, found bacteria in the liver m at least 70 per cent Each species 
and each animal showed its peculiar bactcriolog}'^ The microorganisms were 
slow to glow He writes that “Either the bacteria are present m small 
numbers in the organs at the moment of death, and only develop gradual!} 
aftei the organs are excised, or the normal bacteiicidal or inhibitory sub- 
stances of the organs, originally powerful enough to prevent the growth of 
the bacteiia, are gradually decomposed after the connections between the 
organs and the animal body are broken, thus permitting a slow development 
on the part of the microorganisms ” Desoubry and Porcher, ’ by numerous 
experiments, established the fact that during digestion bacteria of all kinds 
may pass thiough the normal mucous membrane of the intestine and ma} be 
found during several hours in the chyle and blood It is probable that these 
bacteiia aie ai rested and destroyed in the Iner Last }ear Berg and 
loblmg** lepoited m the Pi oi ccduigs of hxpci uncnial Ptolocjv and Mcdicnic 
the piesence of living anaeiobic bacteria m the Iner of the doi^ 

It IS probable that m man bacteria reach the luer m the same ua} irom 
time to time and are ai rested and destroyed there and that at times this 
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destruction is accomj^anied by signs of reaction which we call hepatitis The 
presence of bacteria in the liver or the hepatitis coincident with cholecystitis 
does not, by any manner of means, imply a sequence in the happenings More- 
over, not only are microorganisms arrested in the liver, but certain of them 
pass out with the bile For example, the presence of streptococcci was 
detected b}'^ Mathes and Schultz in a dog with a biliary fistula, fifteen min- 
utes after intravenous injection I know of no studies of bacteria in the 
lymph flowing from the liver after massive intravenous inoculation 

A curious condition has been noticed by Counseller and Mclndoe,® in 
studying corrosion specimens of bile ducts both intrahepatic and extrahepatic 
They studied the normal liver and livers in which there were various grades 
of cholecystitis and cholelithiasis I wish to call attention to their findings 
m eight instances m which clinical investigation had not shown any evidence of 
previous biliary disease, and m which the presence of stones m the gall-bladder 
and their absence m the common duct were revealed only at autopsy In 
seven, evident dilatation of the ducts had taken place, mild m character but 
piesent throughout the whole system In the study of ten normal livers 
the diameter of the common duct was found to be about five millimetres, and 
that of the right hepatic duct to vary from i 6 to 34 millimetres In the 
six cases of cholelithiasis the common duct varied from 6 5 to ii 5 millimetres, 
and the right hepatic duct from three to eight millimetres Possibly even 
slight loss of resilience m the gall-bladder wall caused a certain amount 
of back pressure m the biliary ducts The amount of dilatation of the 
ducts seemed to run parallel and in direct pioportion to the amount of the 
pathological change in the gall-bladder wall In the one instance in which 
no change was found 111 the duct system, although there were three small 
stones in the gall-bladder, the wall itself was apparently m good condi- 
tion Such transitory back pressure, enough to cause dilatation of the ducts, 
might carry bacteria that were passing out with the bile back into the small 
ducts and prolong the contact of microorganisms, liver cells and stasis hile 
But that such prolonged contact can be of serious moment seems unlikely, 
since even more pronounced dilatation of the duct system has been shown to 
follow the removal of the gall-bladder Paradoxically, it has even been sug- 
gested that slight degrees of hepatitis are improved by cholecystectomy 

If there is no damage to the endothelial lining of the common duct by a 
foreign body, as in obstruction from outside the duct, it has long been recog- 
nized that the dilatation of the gall-bladder and ducts is unaccompanied by 
signs of infection Under these conditions the bacteria, if they chance to be 
present, seem not to be virulent enough to gam foothold 

The following observation on obstruction due to a neoplasm seems to me 
pertinent The patient had had painless jaundice for several weeks, the 
bile index was 133 Due to slight fluctuations in the jaundice, it was decided 
to operate to confirm or refute the diagnosis of carcinoma The usual picture 
of obstruction due to neoplasm was found at operation a thin-walled, dis- 
tended gall-bladder, an enlarged, thin-walled common duct, an enlarged, dark 
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liver and a mass m the head of the pancreas Cultures vere made from a 
specimen of bile removed by puncture The bile was cloudy, slightly thick, 
light apple-green m color The cultures were made on Rosenou 's medium 
and blood agar slant After forty-eight hours’ incubation on both media, 
smears showed small colon-like Gram-negative bacilli which took an une\en 
stain The microorganisms could not be recovered by growth on any of the 
media tried They evidently had poor vitality and were dying out in the bile 
Microorganism were present but they had no invasive capacity (Table B ) 
In contrast to this I report the following observation A negro woman, 
very ill with chills and intermittent temperature and jaundiced, vas operated 
on, the gall-bladder excised, and a few stones removed fiom the common duct 
Cultures made from a fragment of the liver showed numeious Giam-positive, 
oval diplococci and Gram-negative coccoid to bacillary forms (Table C ) 

If the same type of microorganisms is found in the bile, the gall-bladdei 
wall and the adjoining liver tissue, it seems fan to assume that the bacteria 
may have passed from the gall-bladder wall to the liver tissue In two of the 
instances m which the liver tissue was positive for bacteiia, these conditions 
were fulfilled , that is, the contents of the gall-bladder or the gall-bladdei v all 
showed the same type of microorganisms and, in one instance, the same com- 
bination of types 

In the SIX instances with positive findings, staphylococcus was found once 
bacillus coll communis twice, enterococcus twice and a diphtheroid oiganism 
once The enterococci occurred as short-chained diploid Giam-positive cocci 
These findings are m accord with those repoited m the past m the gall-bladdei 
wall and m the bile, except that we have not chanced, in this small senes, on 
the typhus bacillus and we have recorded enterococci instead of stieptococci 
In a series of fifty recently reported by W ilkie ^ the cob communis v as 
found three times m the gall-bladder wall and the streptococcus v as repoi ted 
in the submucosa of the gall-bladder wall twenty-one times He leports in 
forty-three out of fifty, that is, m 86 pei cent pure cultures of streptococci in 
the cystic gland 

The lymph drainage of the gall-bladder is probably largel} downward 
toward the glands at the hilus, not inward, toward the livei The course ol 
the lymphatics of the liver and gall-bladdei is still imperfectly undei stood 
The diagrams and studies of Sudler ® are largely concerned with the lym- 
phatics of the gall-bladder wall, not of the liver The diagrams of the \cs- 
sels cariying the lymph in most of the textbooks are based on the studies of 
specimens made many years ago by Sappey, by the injection of mercun 
Recently, a Japanese observer, Y Semba,^® using Gerota’s stain has folloverl 
the course of the lymph flow His illustiations are much the same as tbo‘<c 
in Sappey His description is brief and is de^oted largely to tbe course of the 
hmph fiom the liver to the thoiatic duct In Sappe}’s pictures, m Sudler s 
and in Semba’s, the illustiations show the l)mph ^es‘;els passing oxer the 
abdominal or peiitoneal suiface of the gall-bladder to the ganglia ne.ir the 
cxstic duct The minute lymjih vessels passing from the adjoining surface of 

51 



WALTON MARTIN 


the liver become laiger vessels as they pass over the gall-bladdei wall, as if 
they received tributaries If the opposite, or hepatic, side of the gall-bladder 
has a similar arrangement of lymphatics, then the mam lymph flow from the 
gall-bladder is downward towaid the cystic gland, not backward, into the 
liver This is in accord with Wilkie’s finding 

The streptococci reported by Wilkie as present in the cystic gland are 
described as diploid forms m short chains They were not bile resistant and 
fermented mannite 

The finding of enterococci m our senes is of interest Doctor Famulenei 
has, for a number of years, given especial attention to this stiain of cocci 
found in the intestinal flora In three of the instances reported, as the 
micrococci could not be cultivated, their identification is uncertain, though 
morphologically they suggested to him enterococci 

Kurt Meyer,^^ Director of the Bacteriological Division in the Virchow 
Hospital of Berlin, who has also given particular attention to this stiain, in a 
recent article makes the following statement “The streptococci said to he 
found in the gall-bladder wall are probably enterococci ’’ In association with 
Lowenberg he has experimented with rabbits, by injecting intravenously 
hemolytic streptococcus, streptococcus viridans and enterococcus The ani- 
mals were killed in four to twenty-eight days The gall-bladder was found 
sterile after the injection of vindans and hemolytic streptococci, wheieas, after 
the enterococcus injections, the microorganisms were regularly found m the 
gall-bladder The work of Meyer and his conclusions are reviewed and 
brought forward m the monograph recently published on the “Normal Intes- 
tinal Bacteria and Their Significance for the Organisms” by Nissle,^^ in Was- 
sermann’s Handbook of Mia ooi ganisnis (1928) 

1 wish to call attention i To the large number of negatne findings in 
the bile, the gall-bladder and the adjacent liver tissue, even m well-marked 
cholecystitis with cholelithiasis 

2 To the finding of bacteria in the liver tissue which stain imperfectly 
and cannot be recultivated 

3 To the prevalence of types in the liver and gall-bladder that grow nor- 
mally in the intestinal tract 

4 To the fact that the anatomical evidence suggests that the lymph flow 
from the gall-bladder wall is downward toward the glands at the hilus, not 
backward toward the liver 

5 To the suggestion that hepatitis present with cholecystitis may be a coin- 
cident, not a consequent condition 

It IS interesting to consider these statements in relation to common clinical 
experience It is very unusual to have a fatal spreading peritonitis following 
operations of the gall-bladder and common duct, although these operations 
are frequently accompanied by gross contamination of the peritoneum with 
bile and gall-bladder contents especiall)'^ 111 opening and draining the common 
duct Between attacks patients are frequently fresh colored, well nourished 
and vigorous, without clinical signs of infection, although when finally 
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opeiated on the lesion of the gall-hlackler gives every evidence of long ‘standing 
Even in instances wheie the histoiy dates hack for yeais after the gall- 
hladdei is lemoved the ]Datients letiiin to good health The} do not show 
clinical evidence of hepatitis or cinhosis 

When an obstructing stone is removed from the common duct and normal 
biliary drainage again established, even when the patients have been dee])ly 
jaundiced and have had chills and fe\ei and evidence of severe infection, 
if they survive the operation the results are astonishingly good I have had 
an opportunity to see a few of these patients years after this operation (ten 
and fifteen years) They have not developed liver cirrhosis or persistent 
livei infection 

Clinical evidence seems to suggest a low-grade infection wnth a tendency 
for the infecting organisms to die out when conditions favorable to the bod} 
cells are created 

All these facts suggest that in gall-bladder disease, other factors than infec- 
tion must be considered Alterations m metabolism leading to movable con- 
cietions and intermittent obstruction are factors in determining the 
remitting infection 

Experiments show that repeated intravenous injections of millions of 
streptococci m rabbits produce cholecystitis and cholelithiasis Such massive 
contamination does not reproduce etiological conditions seen m the chole- 
lithiasis and cholecystitis m man 

BACTERIOLOGICAL EXAMINATIONS 

By L FAMULENER AND G P PIERSON IN THE BACTERIOLOGICAL 
LABORATORY OF ST LUKE’S HOSPITAL 

Tabu A — Mici oscopic cvammatwn oj gall-bladdci wall and bactci wloqical 
cxantuialw}! of hvo tissue in irvenfv-scvcii cases of cholecystectomy foi cholecystitis 
and cholelithiasis 

C/'sn I — C S, fifty-three years of age Gall-bladder Gtoss — Wall i 5 centimetres 
thick, surface covered with adhesions Manj" stones found j\[ict oscoptc — Sections showed 
chronic inflammation, papillary hyperplasia, muscular walls invaded with lymphocytes 
Bactcnological Eianiination — Fragment of Liver — Rather large cocci, probably 
enterococci Cultures on blood agar slant, Huntoon’s and broth showed no growth 

Casi II — E W, sixty-three y'ears of age Gall-bladder Mici oscopic — Slight but 
definitely acute inflammation, mucosa was infiltrated wnth poly^morphonuclear leucocytes 
1 here w’as oedema in muscle lay'er with infiltration w’lth round celK 

Bactci lological Examination — Fragment of Liver — Gram-positive, small, slightly 
elongated diplococci, probably enterococci No growth on culture 

Casi III — I J^fcD , tw'enty'-six vears of age Gall-bladder Gross — Wall thick, 
mucosa thin and eroded It contained many' stones Afici oscopic — Section showed chronic 
productne inflaniniation and an acute hamiorrhagic mflammation of inner coits, muscles 
infiltrated and contained a consideralile number of polymorphonuclear leucoc\tes 
Baitc! lological Examination — Fragment of Li\cr — Negatne 

Casu IV — M S fifty -seven years of age Gall-bladder Gioss — Wall tliick, m iiu 
stones Mici oscopic — Sections showed chronic productive inflammation with thickeiiimr 
and distortion of wall mam glands buried beneath muscle, making c\sts Kound-celleil 
infiltration in all coats 

Bactcnolo<ii( ol Examination — Fragment of Lner — Negatne 
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CAsrV— B C , thirty-four j ears of age Gall-bladder Giojj— S urface smooth and 
glistening, mucosa fiat and granular, wall thickened and cedcmatous , small stone present 
oscopic — Sections showed considerable digestion of mucosa, degenerative changes 
111 the muscle and verj slight evidence of chronic infection Few buried glands in the 
muscle suggesting an old process, now quiescent Practically no infiltration 
Bactenological Examination — Fragment of Luer — Negative 
Case VI— M L, thirtj -eight years of age Gall-bladder G; —Peritoneal sur- 
face was wrinkled and gray, mucosa finely granular, wall thickened Mia oscopit — Sec- 
tions showed very slight degree of chronic inflammation in the mucosa and muscle and 
slight infiltration of subserous fat and fibrous tissue Verv little productive lesion in any 
of these coats Mucosa tairly well preserved The Ivmphoid infiltration was practically 
the only lesion 

Bactenological Examination — Fragment of Liver — On the fifth day Gram-positive, 
short, thick, bacillary form developed m the autolyzmg liver Reculture growth on blood 
agar slant, and Huntoon’s medium very thin and translucent, probably a diphtheroid type 
Case VII — T L, thirty-eight years of age Gall-bladder Gi oss — Wall thickened 
There were many stones Mia oscopic — Sections showed slight alterations, some oedema 
and round-celled infiltration of all the coats There were a few buried glands in the 
muscle, probably also an inflammatory process 

Bactenological Examination — Fragment of Liver — Negative 

Case VIII — C S, fifty-eight vears of age Gall-bladder Gioss — Surface was 
diffusely granular and punctatelv injected, wall thick, gray, oedematous, mucosa thin, 
granular and had a hemorrhagic, fibrinous exudate adherent to it A few stones were 
enmeshed m this Mia oscopic — Sections showed thickening due to productive inflamma- 
tion involving all coats The process was subacute m the mucosa where desquamation 
and ulceration were evident, the ulceration extending through the muscle m places 
Bactenological Examination — Fragment of Liver — Negative 
Case IX — J McA , thirty-five years of age Gall-bladder Gioss — Serosa was 
injected and hcemorrhagic and coated with delicate adhesions, wall thickened, mucosa 
eroded and ulcerated There were a few stones Mia oscopic — Sections showed a marked 
chronic inflammatory process with an extensive productive lesion which had resulted in 
deposition of much new tissue outside the muscle coat Muscle was degenerated, mucosa 
thickened and oedematous Subserous coat was hyaline, few round cells infiltrated it 
Bactenological Examination — Fragment of Liver — Negative 

Case X — D F , twenty-four years of age Gall-bladder Gi oss — Serosa thick, wall 
thickened and mucosa thick and velvety There were many stones Mia oscopic — Sec- 
tions showed inflammation affecting all the coats, each being involved m a mass of pro- 
ductive inflammation The tissue was infiltrated with lymphocytes and was myxomatous 
throughout The epithelium was well preserved, mucosa thickened 
Bactenological Examination — Fragment of Liver — Negative 

Case XI — L K, fifty-five years of age Gall-bladder Gioss — Eight small faceted 
stones had ulcerated through the wall and protruded from the surface, covered by a thin 
lajer of serosa Wall was thin, mucosa atrophic There were many stones The mucosa 
had completely regenerated and was smooth beneath the stones which had ulcerated 
through Mia oscopic — Sections showed a productive lesion of the mucosa and all the 
coats were undergoing secondary atrophy There was a round-cell infiltration of the 
remaining glands, a few of which were dilated and others atrophic The muscle showed 
fewer changes but there was an old productive inflammation outside of it 
Bactenological Examination — Fragment of Liver — Negative 

Case XII — E H , sixty-three j ears of age Gall-bladder Gi oss —Serosa was rough- 
ened by old adhesions Wall was oedematous and thick, mucosa thin and eroded Miao- 
scopic — Sections showed a thinning and desquamation of the epithelium The underlying 
muscle was diffusely infiltrated with round cells and a few polymorphonuclear leuco- 
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cytcs The muscle coats were separated bj dense In aline conncctnc tissue The sur- 
lounding connective tissue was oedematous and showed numerous small groups of round 
cells Stones were present 

Bactcnologjcal Examination — Fragment of Lner — Negative 

Case XIII — E F, tw'enty-five years of age Gall-bladder — Gall-bladder 

W'as ten centimetres long, serosa smooth, wall tw'O centimetres thick There were main 
stones Mici oscof’ic — Sections show^ed diffuse chronic inflammation with a slight pro- 
ductive lesion and many degenerative changes in the new Ij -formed tissue, w’hich pene- 
trated all the coats to a slight extent L\mphocjtcs in all the coats, muscle thinned 
mucosa dilated , 

Bactci wloqical Examination — Fragment of Liver — Autoljzing liver negatne, lner 
in Rosenow'’s medium show'ed staphylococcus 

Case XIV — M B, thirty-one years of age Gall-bladder 6/orv — Wall was thick 
and rough, mucosa ulcerated Mici oscopic — Sections show'cd destruction of ncarh all 
the normal structures and infiltration of remaining epithelium and muscle Tiiere was 
an ulcer on the surface, the base being formed by granulation tissue w’hich was infiltrated 
with polymorphonuclear cells, and there were manv giant cells and large masses of bile 
pigment deeply buried in the tissue There w'ere many stones 

Bactci lological Examination — Fragment of Liver — Mass for autolysis showed no 
growfth after ten days’ incubation 

Case XV — M S, fifty-three 3'ears of age Gall-bladder Gins'; — Wall was thin, 
small cystic area i 5 centimetres in length m w'all Stones present Mici oscopic — Sec- 
tions showed thickening of mucosa m the diverticulum with some papillarj outgrowths 
but very little exudative inflammation Sections of the adjacent wall show'cd chronic 
inflammatorj changes wnth some productive inflammation and atrophy of portions of the 
mucosa and cystic dilated glands Ihcre w'as considerable fibrous and Ivmphocvtic infil- 
tration throughout 

Boctci lological Examination — Fragment of Liver — Negative after six dajs 
incubation 

Case XVI — A W, sixty-thrcc >cars of age Gall-bladder Gioss — Omentum 
w'rapped about region of gall-bladder Much fresh exudate present in the region G.dl- 
bladder W'as nine centimetres long . serosa haemorrhagic, muscosa the same, w'lth uleera- 
tions , wall thick and oedematous There W'ere many black faceted stones Micio'icnpic — 
Sections showed a marked productive inflammation and thickening of entire wall, due 
chieflj to cellular fibrous tissue containing endothelial cells, deposited outside the muscle 
laver Haemorrhage, oedema and round-cell infiltration w'ere present 

Bactci loIogical Exaniiiiatioii — Fragment of Liver — Grani-negatn e bacillus identi- 
fied as bacillus cob communis 

Case XVII — M P, tw'cnty-six years of age Gall-bladder Gioss — Gall-bladder 
W'as eight centimetres long, c\stic duct slightly dilated and completely filled with small 
faceted stones Mici oscopic — Sections show'ed the w'all thinned and atrophied, a ^cij 
slight round-cell infiltration w'as present There had been a little thickening outside the 
nuisele 

Bactci wlogical Exainination — Fragment of Lner — Negative 

Case XVIII — E K, thirty-tw’o jears of age Gall-bladder Gio;s — rift\ stones 
were present Serosa and mucosa were normal Mici oscopic — Sections of wall ‘■bowed 
eomparatneh slight changes There was some desquamation of the epithelium \Tr\ itw 
infiltrating cells could be found and no active mflammator\ process could be made out 

Bactci wloqical Examination — Fragment of Lner — Negatne 

Casi XIX — J W, fort>-se\cn aears of age Gall-bladder Gio;; — Gdl-bkideler 
was eight centimetres long Serosa smooth and opaepie wall tliick and adeiintoin, 
mucosa \el\ct\ Mici oicopic — Sections showed \er\ poorh prc'-eretd tn^uc with a 
slight amount of chronic inflammation m the muscle and suiiscrous tissue 

BiXitci loloaical Exaiiuiiation — Fragment of Lner — Negatne 
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Case XX— L S, thirtj -seven years of age Gall-bladder Serosa smooth 

and white, wall 02 centimetres thick, twenty-five stones present Mio osco(>ic — Sections 
showed a chronic inflammation of moderate degree with slight thickening, hyperplasia 
of the mucosa and a slight productive lesion in it 

Bactci lologtcal Examwation — Fragment of Liver — Very few Gram-negative bacilli 
on smear after fort> -eight hours, unable to recover for growth and identification 

Case XXI — C W, twenty jears of age Gall-bladder Gtoss — Gall-bladder seven 
centimetres long , serosa oedematous and slightl> haemorrhagic , wall thickened by oedema 
and yellowish exudate Mucosa was thin, h'emorrhagic and partially ulcerated and showed 
small amount of fibrin Cystic duct was dilated and contained a faceted stone Five other 
stones were found Miooscopic — Sections showed considerable thickening due to a pro- 
ductive lesion which had involved all the coats The mucosa was haemorrhagic, stroma 
infiltrated with fresh blood The muscle wall and other coats contained a large number 
of round-cells and a few polymorphonuclear cells, but the largest amount of thickening 
was due to the deposited new' tissue outside the capsule 

Bactci tological Exammattou — Fragment of Liver — Negative 

Case XXII — M S, fift>-one years of age Gall-bladder G/om — Surface was 
smooth and pale, wall slightly thickened, mucosa thin There were many stones Micio- 
scopic — Sections showed very slight inflammatorv changes with slight thickening due 
to productive inflammation outside the muscle and to a slight infiltration with lympho- 
cytes throughout The muscle was degenerated and atrophic epithelium desquamated 
Bactci tological Examination — Fragment of Liver — Negative 
Case XXIII — C P, thirty-four years of age Gall-bladder Giojr — Gall-bladder 
was adherent to the duodenum and omentum Serosa was thick and opaque, wall one 
centimetre thick Mucosa was h«emorrhagic , several stones were present Micioscopic — 
Sections showed thickening m some areas and thinning in others Muscle was hjpertro- 
phied, cedematous and hyaline and infiltrated with polymorphonuclear cells 
Bactci tological Evanunation — Fragment of Liver — Negative 
Case XXIV — L F, thirty-eight vears of age Gall-bladder Gtoss — Serosa was 
smooth, w'all slightly thickened Mucosa was dull About thirty stones were present 
Mici oscopic — Sections of the wall showed it thin and atrophic and there was very slight 
chronic inflammation 111 all the coats with a little productive tendency and slight round- 
cell infiltration throughout 

Bactci tological Examiiiafion — Fragment of Liver — Negative 

Case XXV — J W, thirt>-six years of age Gall-bladder Gioss — Wall was 12 
centimetres thick and the duct equally so Seiosa was granular and hsemorrhagic , wall 
firm and vellowish Mucosa w'as haemorrhagic and largel> eroded , calculi present ilici o- 
scoptc — Sections showed an acute process superimposed upon a chronic one, with ulcera- 
tions in the mucosa and suppurating areas underlying them The muscle was perforated 
and there were extensive h-emorrhages with polymorphonuclear infiltration and an eady 
productive lesion Thickening due chiefly to new tissue outside the muscle 
Bactci lologtcal Exainiiiation — Fragment of Liver — Negative 

Case XXVI — T L , forty-four j ears of age Gall-bladder Gioss — Gall-bladder was 
distended, serosa dull, peritoneum thickened and oedematous There was a large stone 
in the ampulla Alucosa was diffusely hiemorrhagic and showed areas of jellowush fibri- 
nous exudate Mici oscopic —Sections showed a well-marked degree of thickening due 
to a subacute inflammatory process which involved the entire wall Most of the epithelium 
was eroded and h-emorrhagic , fibrin and granulation tissue replaced it Muscle was also 
necrosed and infiltrated with eosinophiles, rolyniorphonuclear leucoev tes and 1 > mphocytes 
Outside the muscle there was also a thick cellular layer of new tissue 
Bactci tological Examination — Fragment of Liver — Negative 
Case XXVII — L DeF , twenty v ears of age Gall-bladder Not examined 
Bactci tological Examtnation — Fragment of Liver — Negative 
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Taull B — Bactcnological ciatnination of btic in patient until caiciiwnia of the hi ad 
of the panel eas 

Casp — A T, sixty-seven years of age Bacfenological Exaniinaiion — Bile — Cul- 
tured on Rosenow’s medium and blood agar slant, after fort} -eight hours’ mcuhation 
showed small colon-like Gram-negative bacilli which took an une\cn stain could not 
he recovered for growth 

Tablf C — Section of hvci fioni patient with cholecystitis and cholelithiasis and 
stones in the common duct 

Casf — F P, thirty-eight years of age Gall-bladder Gioss — Wall ^\as thick 
mucosa eroded, there were many stones Mici oscopic — Section showed marked degree 
of inflammation with exudation m all coats 

Bactcnological Examination — Fragment of Liver — Section of liver undergoing 
dutolysis show^ed numerous Gram-positive diplococci and Gram-negative bacillar} forms 
These were identified as bacillus coli communis (3 culture test) and enterococcus but 
the enterococcus w^as of lower thermostability than usual (killed b} heating at 58°-59° 
C for thirty minutes) 


BIBLIOGRAPHY 

‘Wilkie, A, L Bacteriology of Cholecystitis Experimental Study Brit Jour of 
Surg , vol XV, p 450, 1928 

“Judd, E Starr Cholecystitis Coll Papers of the Mayo Clinic, vol xix, p 324, 1927 

'Wagner, A Beitrage zur Bakteriologie der Gallenw'ege, Mitteilungen aiis den Grenz- 
gebieten der Medizin und Chirurgie, vol xxxiv, p 41, 1922 

‘Ford, William W On the Bacteriology of the Normal Organs Jour of H}gienc, 
vol 1, p 277, 1901 

' Desoubry et Porcher De la presence de microbes dans le ch} le normal chez le chicn 
Soc de Biol , p loi, 1895 

" Berg and Jobhng Bactericidal Function of the Liver Proceedings of Exp Biol and 
Medicine, vol xxiv, p 433, 1927 

Mathes and Schultz Proc of Soc of Exp Biol and Medicine, vol xxiii, p 155, 1925 

■' Counseller and Meindoe Dilatation of the Bile Ducts (Hydrohepatosis) Surg, Ginec 
and Obstet , vol xhii, p 729, 1926 

" Sudler, Mervin T The Architecture of the Gall-bladder Johns Hopkins Hospital Bul- 
letin, vol xn, p 126, 1901 

Semba, Y Anat untersuchungen uber die Lymphgefasse der Leber Arch f Khn 
Chir , vol exhx, p 350, 1928 

"klc\er, Kurt und Lowenberg, Walter Expenmentelle untersuchungen zur enterokok- 
kemnfektion der Gallenblase Khn Wochenschrift, vol v, p 989, 1926 

'■ Nissle Die normalen Darmbakterien und ihre Bedeutung fur den Organismus, Iland- 
buch der Path Mikroorg, vol vi, p 401, 1928 


57 



SURGERY OF THE PANCREAS 

AT THE BOOSEVELT HOSPITAL FROM 1918 TO 1928 '*■ 

By Alfred Stillman, 2d, MD 
OF Neav York, N Y 

Though disease of the pancreas, amenable to surgical relief, is rare, 
it occurs frequently enough for a surgeon to feel the need of keeping 
posted on the best methods of treatment To see what could be learned of 
the pancreas from hospital case histones I have reviewed those records 
at the Roosevelt Hospital from 1918 to 1928 The study may be of some 
interest and I hope provoke profitable discussion 

Acute Pane) eatitis — So far as we now know acute pancreatitis, acute 
haemorrhagic pancreatitis, acute pancreatic necrosis, suppurative pancreatitis 
and abscess of the pancreas probably are varying degrees of pathology from 
the same exciting cause The symptoms when marked are fairly well 
appreciated, but the etiology is still under discussion and the last word, we 
hope, has not yet been said as to treatment 

Of the etiology Professor Von Schmieden and Doctor Sebening, of 
Frankfurt, from a study of their cases and of the hteiatuie and of answers 
to a questionnaire covering 2137 cases treated, say that the association of 
cholelithiasis and acute pancreatic necrosis is more than coincidental From 
their questionnaire replies, 894 or 69 8 per cent of the 1278 cases operated 
upon, had simultaneous gall-stones, and of these 174 were in the common 
duct and fifty-seven 111 the papilla But of their own thirty-eight cases 
where search for the stone was most thorough thirty-one, or 81 per cent , 
had cholelithiasis with fifteen in the common duct and seven 111 the papilla 
They believe that stones signify the probability of a flow of bile into the 
duct of Wirsung either by lodging in the papilla or by a spasm set up blocking 
it The stone need not be found at operation as it may have passed into the 
intestine But during its passage back flow may have occurred or duodenal 
contents have gamed entrance through the dilated papilla and entered the 
duct of Wirsung 

Von Schmieden reports the literature as showing that fifty cases of 
invasion of the duct of Wirsung by ascaiides had results similai to those 
111 cases with stone incarcerated in the papilla, and gives the details of a 
case of his own Infection through the lymphatics or the blood stream is still 
given as a cause, though most probably a theoretical one Eggers could 
find no evidence of bacteria in the fat necrosis or in the peritoneal exudation 
of SIX cases he studied Operative trauma is listed as another cause Such 
operations as partial excision of the pancreas for adherent ulcei or for biopsy, 
as partial gastrectomy with burial of the duodenal stump in the head of the 
* Read before the New York Surgical Society, Febriiarj^ 13, 1929 

58 




SURGERY OF THE PANCREAS 


panel eas, as splenectomy with ligation of the tail of the pancieas, all ha\e 
been followed by the disease 

The symptoms m th.e severe case may be easy of interpretation, but m 
milder ones very diflicult The disease often starts in like previous attacks 
of gall-stone colic, the pain suddenly becoming excruciating and constant, 
little if any relieved by morphine, and causing the patient to toss and turn 
seeking some position of relief It radiates as m gall-stone colic, but ma} 
be girdle-like It is most intense to the left of the mid-hne if the body and 
tail of the pancreas alone are involved Vomiting is severe, frequent and 
continued Shock ensues quickly The fever varies from subnormal to 
103°, depending on the intensity of the process 

The physical signs are upper abdominal distention, but not so marked 
as that of peritonitis or ileus, tenderness and sometimes the palpation of a 
mass Occasional signs are icterus, cyanosis of face and extremities, glyco- 
suria and fatty stool, though there is generally absence of bowel movements 
01 even flatus The leucocytes vary from normal to 15,000 or more, with 
85 per cent to 90 per cent polymorphonuclears 

Of a total of 57,336 admissions during the ten-year period there were 
nine cases of acute pancreatitis All were operated upon but one, a married 
woman of thirty-five years, who three months before had a pleuris} with 
effusion, nine weeks later a return of pleuritic pains followed by sudden 
band-hke abdominal pain, persistent vomiting, cyanosis, tenderness m the 
epigastrium and shock She died within twenty-four hours Autopsy 
showed acute hEemonhagic pancreatitis and tuberculous pleurisy Two 
others died after operation, both with pulmonary complications One of 
these had a cholecystostomy with removal of stones from the gall-bladder 
and drainage to the pancreas but without incision of the overlying peii- 
toneum, the other, the only one with a previous gall-stone history, had a 
cholecystectomy, incision of the common duct and removal of several stones, 
but no drainage of the pancreas Of the recoveries one had incision and 
diainage of the pancreas, one had drainage only, three had cholecystostoni) 
wnth extraction of stones and one had no intraperitoneal procedure 

The treatment of acute pancreatitis in the milder degrees may be watch- 
ful w^aiting, but otherwase is operative The peritoneum over the pancreas 
should be incised or torn to give escape to the activated pancreatic juice, 
thus helping to prevent its retroperitoneal spread, then limiting its actuity 
in the peritoneal cavity by drains and tampons Vhth the associated gall- 
hladdei disease, and even Avithout the discovery of stones, but because of the 
frequent connection of the twm conditions the gall-bladder or common duct 
should be drained Cholecystectomy alone would be inadvisable because ot 
increased bile pressure The more elaborate operations of anastomoses the 
"all-bladder or common duct to duodenum or stomach would be out of order 
owing to the added time of operation, the poor adhering qualities of the sero'''*! 
surfaces around the inflamed pancreas and because sutures w ould be unreliable 
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Clnoiuc Panel catUn — Sailer wnting in 19TO, sa>s of the pathology of 
ehionic pancreatitis that “the ordinal y foim, as in all other foiins of chionic 
inflammation, consists of degeneiatn^e changes in the cells and proliferation 
of the connective tissue associated with round-cell infiltration ” The etiology 
is the same as for acute pancreatitis and often follows the latter Certain 
general infectious diseases cause chronic pancreatitis, such as the type 
described in the newborn suffering from hereditary syphilis Of the symp- 
tomatology Sailer says it resolves itself practically into 

{a) Some discomfort apparently associated with the stomach {h) evi- 
dence of indigestion, (c) pain of any degree or variety, sometimes m the 
neighborhood of the umbilicus and sometimes elsewhere in the abdomen 
Of the more definite signs occasionally there are {d) jaundice (c) a 
distended gall-bladder, and (/) a more or less evident mass in the region 
of the umbilicus 

Of these cases there were nine, having therefore, the same incidence as 
the acute form She has symptoms referable to the gall-bladder as pain 
in the gall-bladder region radiating to the side or back, nausea, vomiting and 
two of these had jaundice The operative procedure in two cases was 
cholecystectomy, in four cases cholecystostomy The provisional diag- 
nosis had been cholelithiasis in all though three only had stones and the 
enlarged hard pancreas was a surprise finding Of the remaining three, one 
had upper abdominal pain and a mass which was thought to be pancreas 
Exploratory operation confirmed the diagnosis, but nothing further was done 
One had a four-year history of indigestion, upper abdominal pains m winter, 
occurring four hours after meals, relieved sometimes by w^arm drinks 
Jaundice developed and clay-colored «tools appeared Exploration revealed 
a normal gall-ladder and ducts, induration of the pydorus and an enlarged 
nodular head of the pancreas Twenty-seven months later this patient w^as 
symptom free and had gamed forty pounds The final case had a three 
months’ history of non-radiating umbilical pain jaundice, and four to eight 
putty colored movements a day and a loss of forty pounds m weight No 
free hydrochloric acid showed in a test meal Exploration for obstructive 
stone showed a thick, grayish gall-bladder which was removed, a chylous 
liquid in the peritoneal cavity and an enlarged head of the pancreas About 
once a month thereafter a paracentesis aspirated quarts of this chylous 
liquid He died 111 six months, possibly of carcinoma of the pancreas 

The treatment of chronic pancreatitis for the most part is a matter of 
attending to the associated biliary disease Drainage of the gall-bladder may 
be follow^ed by remarkably good results Otherwise the treatment is symp- 
tomatic, directed mosdy toward combating indigestion 

Cysts of the Panel cas — A classification of pancreatic cysts by Robson 
and IMoynihan is as follows 

(i) Retention cyst, (2) proliferative cyst cystic adenoma, cystic epi- 
thelioma, (3) hydrated cyst, (4) congenital cystic disease, (5) hiemorrhagic 
C3'sts, (6) jiseudocysts 
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Piimrose says to this must be added dermoid cysts as a lesiilt of a 
recent communication by Judd m which he describes a cyst, arising in the 
body and tail of the pancreas, containing hair and one tooth Pseudocysts 
are most probably traumatic and develop m the lesser sac the connection 
to the pancreas not being very certain 

The etiology is still obscure, but the most common causes are chionic 
interstitial pancreatitis, biliary disease, and trauma The cysts occui at 
any age. about equal m the sexes, though in this senes there nere fi\e 
women to one man, and may or may not contain pancreatic ferments Ojiic 
states “The presence m cystic contents of one or more enrymes lesembling 
those of the pancreas was foimeily believed to give proof that a cyst had its 
origin 111 the pancreas Not infrequently one or perhaps all of these 
enzymes are absent m the contents of a pancreatic cyst, whereas fat-s])littinq 
diastatic or proteolytic enzymes are found m fluids not derived fiom the 
pancreas ” In one of our cases the fluid examined for enzymatic action 
was positive 

The symptomatology of pancreatic cyst is dependent on the piecedent 
causative disease, such as biliary calculi and pancreatitis, on its size and 
weight and fixation to neighboring organs, or on sudden mcieinent P.iin 
across the abdomen, sharp, of short duration, and maybe lachating downwaid 
or to the back, is frequent Loss of weight, indigestion, nausea, vomiting 
and constipation are more infrequent The cyst may be firm or fluctuant, 
fixed or movable, local or extending from diaphragm to pelvis 

Our records show six cases of cysts of the pancreas, all but one m 
women, the youngest a woman of twenty-nine yeais Confiimation of one 
was by operation elsewhere In another operated upon for relief of mtc‘- 
tinal obstruction due to ventral hernia, who died of meningitis, the cysts, 
dilatations of the pancreatic ducts, were found at autopsy The third ca'-c 
undergoing salvarsan treatment developed jaundice and a palpable epigastiic 
tumoi His gall-bladder was removed foi stones, and a preliminary walling 
off by tampons of the cyst of the pancreas was done and the cyst aspnated 
and chained a week later He died after nineteen days and autopsy dis- 
closed a stone in the papilla of Vater, necrosis of fat and of the head ol 
the pancreas The fourth case had lost fifty pounds weight in five months 
and showed a large epigastiic mass extending to the navel, firm and slightly 
movable This mass in the head of the pancreas was aspirated, } leldmg 
three quarts of green licjuid, then opened and the clots lemoxed and the 
cyst wall sutured to the abdominal wound Death followed twelve dac s 
later with acetone and diacetic acid in the mine The fifth case u.is a 
haemorrhagic cyst, but its connection with the pancreas was not cert.iin 1 he 
clots were turned out and the cavity'^ drained In the last case alter isjiir.i 
lain of the cyst the wall was excised lather easily 

In regal d to treatment Primrose rejioited a case in uhich he ojitncd 
die posterior parietal peritoneum and sutured its edges to those ot die 
anterior parietal peritoneum at the site of the incision and then dr.umd 
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the cyst retropentoneally, so to speak This method he had not seen described, 
the usual one being to suture the wall of the cyst to the anterior parietal 
peritoneum or to the skin It seems probable that the peritoneum over- 
lying a cyst IS often not distinguishable as a separate structure from the 
cyst wall and is sutured with it to the anterior wound Whether one 
totally or partially extirpates these cysts or drains them depends on the 
character of the cyst Gobell is quoted as giving a lo 7 per cent mortality 
for total extirpation and 55 5 per cent for partial extirpation If the cyst 
IS too firmly adherent to adjacent viscera or too broad based and deep 
111 the pancreas it is better to dram If the posterior peritoneum is free 
it should be sutured to the anterior incision, or if not the incised edges of 
the cyst wall should be sutured there 

Panel catic Calculi — Though no cases of pancreatic calculi occurred in 
the ten-year period of this paper the records of two, m 1914 and 1917, are 
inserted for the sake of completeness 

Seeger m 1925 looked up all the cases of pancreatic calculi in the 
literature, nmety-nme, of which twenty-two had been operated ujion, and 
added his own operative case Of these twenty-three operative cases two 
died, a mortality of 8 5 per cent Calcium carbonate is an important con- 
stituent of pancreatic calculi, but as the normal pancreatic secretion con- 
tains none of this substance the formation is attributed to an altered 
secretion Ligature of the pancreatic ducts fails to produce them They 
are whitish or gray, but at the papilla may obtain a coating of bile 

Sistrunk reported five cases from the Mayo Clinic, included m Seeger’s 
series of twenty-three He says pancreatic calculi are often multiple and 
frequently associated with diabetes, that the symptoms are indistinguishable 
from those of biliary colic, that the surgeons routinely examining the 
pancreas at operation rarely find them, though they occur once in every 
1500 autopsies, that multiple stones may give a sense of crepitation on 
palpating the pancreas 

Three of Seeger’s operative series had passed pancreatic calculi per 
rectum One of these was a patient of Doctor Dowd, whom he showed 
before this Society in March, 1915 Doctor Dowd opened an indurated area 
m the head of the pancreas and drained out, in a whitish pus about thirty 
soft, small stones The pus later showed a staphylococcus growth 

Of the two cases at the Roosevelt Hospital, the first was a man, 
of forty-two years, who had been operated upon three years pieviously 
for acute pancreatitis His present admission was for acute intestinal 
obstruction from which he died without operation Autopsy showed the 
obstruction m the duodenum from adhesions of the previous operation and 
the pancreatic ducts full of stones, completely blocking the outlet to the 
intestine The gall-bladder and biliary ducts were normal The second case 
a man, of thirty-eight years, had for foui months right hypochondriac pain, 
cramp-hke, radiating to the epigastrium, made worse by eating and relieved 
somewhat by a bowel movement Jaundice and clay-colored stools had 
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been piescnt for two and a lialf months The patient had lost thirt} -three 
j)ounds The liver w^as enlarged to the nmbiheiis and the gall-bladder was 
pal])able At operation the pancieas was examined through a slit m the 
gastiocolic omentum and the head found enlarged It was incised and a 
stone extiuded The mtision was enlarged, deepened and diamed A 
choledochoduodenostomy w'as then done Patient left the hospital on the 
thnty-eiglith post-operative day, but a month later returned and died of 
diabetes Autopsy show^ed multiple calculi m the pancreas surrounded by 
pus WMth very little normal pancreatic tissue left 

Seeger says his collected operative series demonstrated that the action 
of the pancreatic juice on the tissues is not to be considered dangerous 
In tw'o cases wdiich died no evidence of fat necrosis w'as found noi was any 
othei complication present wdiich w^as due to the fact that panel eatic tissue 
had been woiked on In no case of removal of stones did a peimanent 
fistula develop 

Ca) Cl noma of ihe Pancieas — In this ten-year period there w'ere tw'cnty- 
tw'o cases of caicmoma of the pancreas, thirteen m females and nine in 
males, leversing the sex incidence of Heiringham (quoted b}’- Speed) of 
five males to one female, and of Speed of thirty-six males to sixteen 
females Of those wdiose ages were specified all but three (34, 37 and 45) 
w^eie between fifty and sixty-seven The duration of illness was a matter 
of SIX months or less, and often of onlv a few w^eeks Ele\en died in the 
hospital I’he most constant symptoms w'cie loss of w^eight, 79 per cent , 
pain, 73 per cent , jaundice, 63 pei cent , and w^eakness, 61 per cent Loss 
of weight IS marked, ten to fifty pounds m a couple of months and is usuall) 
accompanied by feebleness Pam m the early part of the disease is occasional 
and not severe, but inci eases in frequency and severity until almost constant 
It vanes fiom a gnawnng 01 rolling sensation to a cramp-like pain and may 
ladiate across the abdomen or into the back Jaundice appeals late and is 
steadily piogiessive Of other symptoms nine had some degree of indigestion, 
gas, belching 01 vomiting, two had constipation, and one diarrhoea There 
weie tw'o cases of diabetes and tw^o had ascites 

In over a third of the cases an abdominal mass other than an enlaiged 
livci 01 spleen w^as palpated X-iay findings m eight cases w'ere suggestne 
of tumoi of the pancieas and in three of them the diagnosis w'as unequivocal 
Findings consideicd suggestive are defects of pyloric filling which the 
lontgenologist recognizes as extragastric, a widened duodenal arch, or 
stasis in the duodenum 

Re^ealed at operation 01 autops} the tumor was in the head of the jian- 
ticas cxtejit in two cases, and these were in the bo(h The growth w.i^ often 
most extensue, including the Inci, gall-bladder and ducts the stomach, <luo- 
dcMuim and omentum 

Little can be done for these patients Xineteen were ojicrated ujion two 
liad choice} stogastros*onn and one cholec} ^to-cntcrost()nl} which clc ircd no 
the jaundice, three had cholec} stostomies, and one a ga‘'tro-cntcro^i<tnn 

63 



ALFRED STILLMAN, 2d 


because of obstruction at the pyloius Cholecysto-enterostomy or cbolecys- 
togastrostomy is tbe proceduie of choice when possible since these patients 
fail rapidly when external diainage of bile is instituted S])eed says “1 
have not found in the literatuie successful conijdete pancreatectomy in cancer 
of the pancreas Some operators have considered that they have performed 
complete pancreatectomy, but autopsy has disproved their belief Partial 
pancreatectomy can he successfully done We must recall that a large per- 
centage of the patients are deeply jaundiced Blood coagulation time is 
greatly increased up to eight or even ten minutes, so that operative procedures 
are hazardous The leaking of pancreatic secretion after operation in the 
abdominal cavity always results in death Exudate from the injured pan- 
creas which IS not the normal secretion prevents the formation of salutary 
peritoneal adhesions, and catgut stitches are rajiidly digested Pancreatic 
juice mixed with blood is very toxic and when introduced into the peritoneal 
cavity will cause death without the aid of infection ” 
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LEFT VAGUS SECTION AND PARTIAL GASTRECTOAIY FOR 
DUODENAL ULCER WITH HYPERACIDITY 
(preliminary report) 

By Eugene Klein, M D 
or Nr\\ Yohk, N Y 
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The theory of partial gastiectomy for gastroduodenal ulcer is based on 
two pnnciples (i) The operation removes the ulcer and the legion in which 
ulcers most commonly occur In gastro-enterostomy on the olhei hand, the 
ulcei IS left in sifu and may or ma}'- not heal (2) Free hydrochlonc acid in 
the gastiic contents is usually markedly 1 educed or eliminated We hehe\c 
that gastrojejunal or jejunal ulcers rarely, if ever, form in an anacid medium 
Both of these principles have been fully discussed in jirevious jiapers ^ 

There are four phases of gastric secretion The) are hriefl} as follows 

1 The primary (cejihalic, psychic) Gastric secretion follows the sight, 
smell, taste or chewnng of food The stimulus to secrete is cained to the 
stomach over the vagus nerves and ceases if these are severed 

2 The secondar}^ (gastric) The presence of the pioducts of jirotein 
digestion in the stomach jiroduces a secondary stimulus to secietion hefoie 
the piimary phase ends These protein products do not diiectl) stimulate 
the acid glands which are situated m the body and fundus They act upon 
the antrum or distal third of the stomach m some unknowm wa> and cause 
the liberation into the blood of substances that stimulate the acid cells - 1 he 
operation of partial gastrectomy removes the antiiim of the stomach and 
hence the site of stimulation for the secondary phase 

3 The intestinal This starts about thiee or four hours after the admin- 
istration of food ^ 

4 The continuous In a laige numbei of individuals there is a continu- 
ous secietion of acid into the stomach wnthout any apjiarent stimulus 1 he 
amount varies wndely 111 different induiduals and also in the same indnidual 
from time to time We do not know the mechanism of this secretion hut 
It seems jiossihle that it leaches the stomach over the vagi ^ 

In a previous paper the acid findings following the operation ol jiaitial 
g.istiectomy were discussed Table I show's the results obtained 

\lthough there was a marked reduction in the acid contrarc to .1 widcl} 
prevalent belief, the ojieration did not produce anacidit} in the large m ijontx 
of the duodenal ulcer cases Following the ojieration there i^' u^ualh an 
iiniuediate reduction of the acid figures There then follows a lurihcr pm- 
giessice fall in the aciditc for a period of s}x months or loncrcr \itcr mx 
months 25 pei cent of the patients who had had a partial gastrccionn 
foi duodenal ulcei showed anacidiU and 41 jier cent h\ }M>-,icidu\ liu 
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unpleasant fact remained that 17 pei cent of the patients still had hypei- 
acidity These were cases in which veiy high acid figures were present 
before operation Evidently the removal of the second phase of gastric 
secretion by partial gastrectomy uas not m itself sufficient to bring about 
a hypo-acidity or anacidity 

Table I 

Maximum Free Aad After Partial Gastrectomy m Fractional Test Meals 

Number 






50 and 

of 


Anacid 

0 to 20 

20 to 50 

nbo\e 

Cises 

Duodenal 






Before operation 


4% 

36% 

60% 

50 

Recent 

9% 

9% 

46% 

36% 

1 1 

Old 

25% 

41% 

17% 

17% 

12 

Gastric 






Before operation 


28% 

60% 

12% 

25 

Recent 

45% 

33% 

11% 

11% 

9 

Old 

100% 




3 

Gastrojejunal 






Before operation 


11% 

67% 

22% 

9 

Recent 

25% 

25% 

50% 


4 

Old 

50% 


50% 


2 

“Recent” refers to 

cases examined immediately 

after operation , 

“old”, to 

cases 


examined six months after operation “before operation” in gastrojejunal group refers 
to cases examined before partial gastrectomy 

To all those who have studied the problem of gastroduodenal ulcer there 
has undoubtedly come the realization that the disease ^arles through all 
grades of intensity On the one hand there are those with an exceedingly 
mild form of ulcer, and on the other hand, those in u horn a tendency to recur- 
lence clings so tenaciously that it defies all manner of therapy On the one 
extreme are the ulcers found at autopsy that have healed spontaneously with 
little or no symptoms, and on the othei , cases such as those of Haberer ’’ or 
Holst," where repeated lesections higher and higher on the stomach were 
necessary to effect cures This means that the tendency toward healing 
varies in different individuals It accounts for the fact that medical care 
and the less radical procedures are followed by healing in some, and that 
the more radical operation of partial gastrectomy is necessary in others We 
have at present no means of segregating these groups before operation In 
order, therefore, to insure the largest number of cures many surgeons per- 
form the operation of partial gastrectomy routinely We do feel that the 
tendency to recurrence is most marked when the pre-operative acidity is very 
high m the Rehfuss test and when the patient is the so-called highly “nerv- 
ous” type It was, therefore, with much disappointment that we noticed the 
persistence of hyperacidity m 17 per cent of the duodenal ulcer cases six 
months after partial gastrectomy 

Was there any other measure that could have been instituted to ipsure 
anacidity^ Partial gastrectomy removed the second phase of acid secretion 
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That left the piimaiy, the intestinal and the continuous phases Was it pos- 
sible to eliminate any of these phases^ Obviously to influence the intestinal 
phase would have been very difficult This nai rowed our attention to the 
primal y and the continuous The primary phase undoubtedly acts ovei the 
vagus neive and it seems likely that the continuous secretion results from 
the stimuli coming down the same pathway Section of the vagi theiefore 
would have eliminated the primary and perhaps the continuous secretion 
A very large number of obseivations have shown that experimental section 
of both vagus trunks at the level of the cardia is not followed by any pei ma- 
nent ill effects ^ It was deemed safer however, after experimental woik to 
be discussed in a subsequent communication, to section only the left vagus in 
man This neive sends branches to the anterior half of the body and fundus 
of the stomach and piesumably influences the acid cells located in these paits 
The operation has now been done eight times by Dr A A Berg The trunk 
of the left vagus is sectioned near the cardia The procedure is not difficult 
and adds only a few minutes to the gastrectomy If the lesser curvature is 
placed on the stretch the nerve can be felt as a taut, inelastic stiand The 
cases that have been chosen are those in which the Rehfuss test showed a 
marked hyperacidity before operation and which we had reason to expect, 
fiom pievious expeiience, were likely to lemain acid after the resection 

Table II 


Patient 

Date of 
Operation 

Pie operative 
Acidity 

Acidity Three 
Weeks Post op 

List 

Test Meal 

I 

L G 

5/19/28 

I 12-122 

16-34 

0-40—11/10/28 

2 

M B 

6/2/28 

106-114 

0-14 

0 12 — 10/19/28 

3 

L M 

6/6/28 

88-110 

0-78 

0-12 — 10/29/28 

4 

A H 

7/18/28 

62-72 

0-38 

0-16 — 10/18/28 

5 

H K 

8/8/28 

140-150 

42-54 

0-20 — 10/19/28 

6 

H P 

8/29/28 

90-102 

0-44 

0-18 — 10/19/28 

7 

S L 

9/1/28 

80-96 

24-40 

0-18 — 10/21/28 

8 

S B 

9/29/28 

74-86 

18-34 

0-12 — 11/10/28 


The figures represent the highest free and total acidity in the Rehfuss test (three 
hours) before operation, three weeks after operation, and shortlj" before completion of 
this report Ihe dates in the last column indicate the date on which the last test 
was done 

All of the patients at present show a gastric anacidity In every case a 
Rehfuss test has been carried out for a period of three hours Table II 
shows the highest acid figures in the test before operation, three weeks aftei 
opeiation and shoitly before completion of this report The last tests haAc 
been done from two to five months aftei operation, depending upon the time 
which has elapsed The phenomenon of the progressive reduction in acidity 
mentioned above is again noted But whereas aftei partial gastiectomy for 
duodenal ulcei only one quarter of the patients weie anacid even after six 
months, aftei left vagus section plus paitial gastiectom\ eight consccutne 
cases were all anacid after a much shoiter interval Furthermore, these lat- 
tei cases unlike the foimer were chosen only from patients with \er} high 
pi e-opei ative acidity 


67 



EUGENE KLEIN 


At present none of the patients have any gastric symptoms All are well 
nourished and have gained weight The procedure has not been attended by 
any mortality 

No conclusions can be drawn from so small a group Should the opera- 
tion, however, furnish a method to produce an anacidity m duodenal-ulcer 
patients with marked hyperacidity it may prove of value We do not believe 
any recurrence would take place under such conditions This preliminary 
report is presented m the hope that others may be willing to use the procedure 
and report their results 


SUMMAR\ 

Section of the left vagus at the level of the cardia m addition to paitial 
gastrectomy has been pei formed m eight cases of duodenal ulcei with marked 
hyperacidity Whereas after partial gastrectomy alone only one quarter of 
the patients are anacid, in eight cases where in addition the left vagus was 
sectioned all are at present anacid 
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FACTORS OF SAFETY IN RESECTION OF THE STOAIACH 
FOR GASTRODUODENAL ULCERS=^ 

By Richa-RD Lewisohn, M D 
or New York, N Y 

By resection of the stomach we mean the removal of a little moie than 
the distal half of the stomach including the pylorus and part of the duo- 
denum In small gastric ulcers, in pyloric ulcers and m duodenal ulcers the 
central line of dissection is carried just proximally to the reentrant angle 
When dealing with gastric or pyloric ulcers, the distal line of dissection divides 
the lumen just beyond the pylorus In duodenal ulcers the lesection may 
have to be carried down into the second part of the duodenum Thus the typi- 
cal operation for the vast majority of gastroduodenal ulcers removes a little 
more than one-half of the stomach and should be called partial gastrectomy 
In the very large gastric ulcers and m those cases m which the ulcer is 
situated neai the cardia the upper line of dissection must often be carried 
to within an inch of the cardia Thus two-thirds or even four-fifths of the 
stomach may have to be removed on account of a rare high location of the 
ulcer This extensive resection is justly called subtotal gastrectomy 

The term “subtotal gastrectomy” has been abused in recent yeais Even 
pylorectomies and partial antrumectomies have been misnamed subtotal gas- 
trectomies Thus the erroneous impression has been created that practically 
the whole stomach is removed m every resection for gastroduodenal ulcer 
Partial gastrectomy is the method of choice in between 8o per cent and 
90 per cent of gastroduodenal resections Subtotal gastrectomies aie per- 
formed in not more than about 10 per cent of gastric resections 

It must be admitted that partial or subtotal gastrectomy is an operation of 
consideralile magnitude Even m the hands of a capable surgeon the operative 
mortality will always be larger, following this type of operation than the 
immediate mortality following gastro-enterostomy But resection of the 
stomach will not be able to compete successfully with gastro-enterostomy nor 
find universal favor, unless the mortality is kept down at a fairly low level 
I would like to point out quite briefly some of the factors which will insure 
a greater margin of safety m the procedures of partial and subtotal gastiec- 
toniy While no fixed rules can be laid down and each case must be judged 
individually, an experience extending over six years has taught me to lay 
stiess on certain factors which are apt to lower the operative mortality 

Can every case of gastric or duodenal ulcer be radically resected '' /\ny- 
body who has studied the pathology of gastroduodenal ulceration in the post- 
mortem room must agree that m certain cases this cannot be accomplished 
without a subsequent mortality This is especially true m deep duodenal 

* Read before the Jonit Meeting of the New York Surgical Socictj and the Pinl.i- 
delplna Academy of Surgery, February 13, 1929 
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ulceis in which the common duct as Avell as the ducts of Wirsung and San- 
tonin are so intimately involved m the ulceiative piocess as to preclude ladical 
lemoval of the lesion I have seen laige crater ulcers of the second pait of 
rhe duodenum, whei e the posterior wall of the duodenum had been eaten aAvay, 
so that the common duct and the pancreatic ducts opened into a common 
cloaca It IS Aviser in such a case to acknowledge that the technical difficul- 
ties are practically insurmountable, rather than go through the steps of a 
radical removal, only to have death follow one or two days after the operation 
In cases of this type, which, fortunately, are very rare, simple gastro- 
enterostomy or possibly 

^ 3 Fmstereis “Resection 

zur Ausschaltung” ought 
to be performed 

^ ^ ) What IS true for very 

tleep duodenal ulcers is 

Tig 1 —Location of duodenal ulcers (diagrammatic) i —Ante Similarly true for the 
nor t\ all 2 — Superior wall 3 — Posterior wall Very rare lllStanCeS of 

gastric ulcers located right at the cardia These can only be dealt with radi- 
cally by total gastrectomy The mortality following total gastrectomy is so 
very high at present that this operation should be reserved for cases of car- 
cinoma It is important to emphasize that we have no other surgical means 
at our disposal to cure these patients Local excision is impossible and gastro- 
enterostomy IS useless However, I have seen a number of patients with 
these ulcers who have been quite comfortable for many years , the ulcer dis- 
appears and reappears at mterr'^als The relation of the ulcer to the cardia 
can be demonstrated by rontgenography f If cases of this group are encoun- 
tered on the operating table, it is wiser to desist from a radical removal than 
to subject the patient to an operative procedure which has at present a pro- 
hibitive mortality 

The risks of partial gastrectomy in duodenal ulcer vary considerably 
according to the location of the ulcer Ulcers confined to the anterior wall 
of the duodenum (Fig i ) rarely offer any technical difficulties, especially in 
a movable duodenum Dissection is somewhat more difficult m ulcers on the 
superior wall The ulcers located on the posterior wall — a very frequent seat 
for duodenal ulceration — require a very careful dissection Unless the proper 
line of cleavage is entered in freeing these ulcers the pancreas may be injured 
and death ensue from a pancreatitis with fat necrosis In some cases of this 
type the duodenum is very friable and great care must be exercised to insure 
an adequate duodenal closure, for duodenal fistulie still play an important 
role in the complications augmenting mortality 

It has often been stated that ulcers on the anterioi wall of the duodenum 
should be excised, whereas partial gastrectomy should be reserved for the 

t Lewisohn Visualization of the Cardia Anxais or Surgera, vol Kxxiii, p 466, 
1926 


70 



FACTORS OF SAFETY IN RESECTION Of THE STOMACH 


ulceis on the posterior wall M^hich cannot possibly be removed by local exci- 
sion Aside from the fact that local excision fails to safeguard the patient 
against lecurrent ulcers, it would seem advisable to acquire the technic of par- 
tial gastiectomy in the easier cases, namely ulcers of the anterior uall 

Experience is one of the foremost factois of safety in any opeiation On 
palpation an ulcer may be located close to the ducts to make resection a safe 
procedure Yet careful dissection of adhesions may show that the ulcei is 
sufficiently distant fiom the ducts to lendei resection safe (Fig 2 ) 




Tic 2 — Duodenal ulcer m its relation to the pancreas and common duct, a, before, b, after ficeiiig of 

adhesions (diagrammatic) 

The general condition of the patient is of the utmost impoitance, as in 
eveiy other major operation Severe diseases of the heart, lungs or kidneys 
present greater contraindications against gastric resection than the age of the 
patient A sixty-five-year-old patient in fair general condition may be a good 
operative risk, while a man of fifty with emphysema and chronic myocarditis 
might be considered unfavorably for this procedure In avoiding the use of 
general anaesthesia, especially ether, as much as possible, patients with healed 
tuberculosis of the lungs — a frequent coincidence m duodenal ulcers — may be 
subjected to a gastric lesection with a sufficient margin of safety 

Cases with marked pyloric obstruction should not be subjected to an imme- 
diate operation Even though the X-ray examination may appear to present 
a complete obstruction, the fine lumen still allows some fluids to pass through 
the intestine A careful pre-operative preparation by repeated lavages (twice 
daily), subcutaneous saline infusions and additional fluids by tbe Murphy drip 
reduces the operative risk considerably If tbe occasion demands, glucose is 
admmisteied intravenously and blood transfusions are given 

I am a strong believer in pi e-operative and post-operative blood transfu- 
sion of medium amount (300 to 500 cubic centimetres) The general condi- 
tion of the patient lather than the hremoglobm estimation should be the guide 
as to Its use A patient may have a high hiemoglobm and 3^et require the 
stimulating effect of a transfusion in order to improve his chances for a 
smooth post-opeiative couise 

In the same way the actual loss of blood during the operation should not 
be the only index for post-opeiative blood transfusion A patient ma} be 
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severely shocked after an extensive resection and a tiansfusion given imme- 
diately after the operation or on the following day may aid materially in 
his convalescence 

The proper selection of an anjesthetic is of the gieatest importance m gas- 
tric operation General anjesthesia is followed in a large numbei of cases by 
post-operative pneumonia which may prove fatal Splanchnic ansesthesia may 
cause severe shock Local anaesthesia, of the abdominal wall, which we used 
for a number of years does not effect analgesia during the actual resection 

Spinal anaesthesia, which we adopted about one year ago, seems to he 
superior to any other form of anaesthesia We use a Fiench preparation 
called “Neocame” which is injected between the eleventh and twelfth dorsal 
vertebrae The complete relaxation, the perfect anaesthesia, the reduction in 
post-operative vomiting, and the very smooth post-operative course m the 
majority of cases have led us to employ this form of anaesthesia in the vast 
majority of the cases Time does not permit a discussion of technical details 
nor the contraindications to its use 

One defect in the application of spinal anaesthesia m its present form is the 
fact that the anaesthesia does not last more than about fifty minutes The 
Billroth No 2 resection can rarely be finished m that period Therefore it 
is often necessary to supplement spinal anaesthesia with gas and oxygen or 
even some ether In our experience spinal anaesthesia does not interfere in 
any way with the use of a general anaesthetic toward the end of the operation 
The use of a general anaesthetic over a short period — usually ten to fifteen 
minutes — seems to have no deleterious effect upon the patient 

We do not hesitate to use the stomach tube on the day following the opera- 
tion, whenever the symptoms indicate a large post-operative retention In 
post-operative haemorrhages we wash the stomach out with small quantities of 
ice-water It is much safer to evacuate a stomach than have a huge dilatation 
cause tension on the suture lines I liaA'^e never seen any harm done by the 
early use of the stomach tube 

While the vast majority of the patients have a very smooth convalescence 
and are less disturbed than many gastro-enterostomized patients, some cases 
will have a stormy post-operative course during the first few days This 
group of cases must get careful individual attention I see these patients 
at least three times daily m order to recognize any alarming symptoms at the 
earliest possible moment Among the rare complications should be mentioned 
subphremc and subhepatic abscesses It is needless to add that these should 
be drained as soon as the diagnosis is made 

In conclusion I would like to state that after six years’ experience with 
gastric resection in gastroduodenal ulcers I am more than ever convinced 
that the end-results of partial or subtotal gastrectomy are far superior to those 
of simple gastro-enterostomy with or without excision of the ulcer These 
operations undoubtedly require careful attention to details before, during and 
after the operation However, these efforts are amply compensated by the 
complete restoration to perfect health of the vast majoiity of the patients sub- 
jected to jiartial or subtotal gastrectomy 
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LATE RESULTS IN PERFORATED GASTRO- 
DUODENAL ULCERS 

By Luis Urrutia, M D 

OF Madhid, Spain 

We have operated fifty-two acute perforated gastio-duodenal ulceis in 
the San Ignacio Private Clinic Thirty-four of these cases weie operated liy 
me personally and the remainder by my associates There were twelve cases 
of gastric, thirty-nme of duodenal and one of jejunal ulcei In seven 
instances the gastric ulcers were located along the lesser curvature two m the 
jirepyloric region, one near the cardia, and the remainder at the pyloi us 

The perforations were anterior m every case and, excepting one, the ulcers 
weie of chronic type Three of the patients were women, the remaindei men 
In seventeen cases the perforation was sutured with subsequent gastio- 
enterostomy and in thirty-five cases simple closure of the peiforation was 
the only procedure resorted to In no case was the peritoneal cavity lavaged 
Foimerly, the abdomen was invariably drained through a suprapubic tube, 
but at the present time this is resorted to only when the abdominal cavity can- 
not be satisfactorily emptied by aspiration 

My personal operative mortality was 176, (15 7 per cent foi the simple 
suture and 20 per cent for suture with gastro-enterostomy) Subtotal gas- 
trectomy, a method which has recently gained m popularity m Germany and 
Austria has never been performed by us for acute perforations 

As I have already stated in my paper Sit) Ic tiaitcmcnt opci atone dc<; 
niches qast} o-duodenaux pet foies read before the “Socicte des Chirurgiens 
de Pans,” in 1923, I believe that in cases of perforated gastroduodenal ulceis 
the operation should be the simplest procedure and should be perfoimed as 
quickly as possible I am thoroughly convinced that, as m all emergencies 
the surgeon ought to limit his activities to the actual problem in hand, leserv- 
ing the radical cure of the ulcer for a later date, should ulcer symptoms persist 
While we consider partial gastrectomy the most suitable proceduie foi 
chronic ulcers, having performed it more than 500 times, we do not feel that 
an operation of such magnitude should be performed for acute pei forations 
Such a method can be justified only in a very few cases in which closure of 
the perforation is impossible because of marked induration, but this indeed 
must be rather rare In our cases such a contingenc} never occurred 

Deaver states that he performed a gastric resection in a patient who 
perforated while avaiting operation in the ward, but m this case he was 
piactically dealing with one which might be considered clean Last }car we 
had occasion to operate a patient with a chronic ulcer (not included in this 
senes) and we found upon opening the abdomen a jierfonited callus duodenal 
ulcer EMdentl} the rupture took place during the administration of the anres- 
thctic and a partial gastrectomy was followed In an excellent jiost-operatuc 
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course Howevei, this case as well as Deaver’s, is the exception rathei than 
the rule 

Bruett has tried to establish certain indications for resections and foi pal- 
liative operations, relying purely upon the bactenologic findings During the 
first SIX hours after perforation, the peritoneal exudates are regularly sterile 
or infected with non-virulent streptococci (enterococci, streptococci vindans) , 
after twelve hours the bacillus coli and the hemolytic streptococci predomi- 
nate He concludes that although the exudates may be sterile after twelve 
hours, as sometimes happens, resection should be practiced only in perfora- 
tions seen during the first six hours, provided the age of the patient is not 
over forty-five 

When the cases are more advanced, oi the person is older than forty- 
five, the operative mortality of subtotal gastrectomy is very great More- 
over, we agree with Gibson that the suture for perforation within five or six 
hours should not be productive of a mortality greater than 5 per cent On the 
other hand, I believe that partial gastrectomy is the most suitable treatment 
for sub-acute perforations Thus, among eighteen cases which I personally 
operated, gastro-enterostomy was performed in five and partial gastrectomy 
m thirteen 

Heussner succeeded in 1892 to cure a perforated gastric ulcer b}'- simple 
suture The same method was followed in most of the thiity-three cases 
recorded by Mikulicz in 1897 Patterson, Deaver, Koerte advised gastio-en- 
terostomy at the time of closure of the perforation 

In our first cases we performed gastro-enterostomy in conjunction with 
suture of a perforated ulcer However, I feel that gastro-enterostomy does 
not improve the chances for a subsequent post-operative recovery In twelve 
cases in which we were able to secure a follow-up examination, four required 
a subsequent operation because of a marginal jejunal ulcer and two others 
presented recurrent symptoms manifested by pain two or three hours after 
meals, heartburn, vomiting and haemorrhage 

This means that secondary ulcer was confirmed by operation m more 
than 33 per cent in my gastro-enterostomies for acute perforations, and if 
we base the diagnosis of marginal ulcers on clinical findings the percentage 
IS immediately elevated to 50 per cent 

At a joint meeting of the New York and Philadelphia Surgical Societies 
in December, 1920, Deaver, who is a strong advocate of immediate gastro- 
enterostomy, reported fifty-five cases treated by suture with simultaneous 
anastomosis with three deaths, a mortality of 5 5 per cent He stated that 
he had not observed a single case of jejunal ulcer in the series He consid- 
ered this possibility exceedingly remote, mentioning the case of Petren as 
the only one m which this complication occurred The literatuie, however, 
contains other cases and while we do not pretend to give an exhaustive list 
a few names may be mentioned Haberer, Bruett (2 cases) , Delore, Bol- 
ton and Tiotter, Wmkelbauer (3) , W Stanley Wildmann, Speck (2) , 
Kuntz (2) , Enderlen (4) , Garnett, Wright, Maylard, Baarhelm, Noetzel 
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(3) , Schwaiz (3) , Girling Ball (3) , Pool, Biennei, Spath Por/elt T-Icniy 
Lewisohn, Howwiir, Fiomme (2) 

We Iherefoie believe that the clangei of secondaiy iilceiatioii aftei gas- 
tio-entei ostomy with suture of the perforation is a leal one Among twehe 
patients tieated hy closuie with gastro-enterostomy, we have two additional 
cases suffering from epigastric distress and occasional vomiting 

The results in our operated cases have been satisfactoiy only in four 
(33 1/3 per cent ), fair m 33 1/3 per cent , had m 33 1/3 per cent although 
111 thiee of these a cure was affected subsequently hy subtotal gastrectomy 
It IS foi these reasons that we have given up gasti o-enterostomy as an addi- 
tional procedure to simple suture of a perforation We do not perfoim it 
unless the suture of the perforation produces an 01 game obstruction 

At present many surgeons confine themselves exclusively to simple sutuie 
They are not only satisfied with the immediate results hut with the remote 
results It IS well known that some still believe that spontaneous cure of 
an ulcer follows acute perforation Meyer has 13 cures in 14 patients, and 
these are free from troubles , Crisp-English, ii among 15 , Fordyce, 16 among 
27, Fiench, 15 among 18, Southam, 28 among 37, Egbert Schwarz 8 among 
10 cases, Fresno and Stincer (Havanna) give the same satisfactor}^ results, 
the last stating that among 14 cases treated for duodenal ulcer he operated 
only one, the rest being in perfect condition Berg confines himself to simple 
suture in acute perforations and this procedure has given him 70 per cent 
of cures Gibson, 111 his collection of 123 perforations, states that m 123 
opeiations for perforation there was a mortalit) of 17 4 pei cent , in 109 cases 
simple suture was performed , 111 fourteen cases supplementary gastro-enteros- 
tomy was performed or a similar proceduie Follow-up results weie obtained 
in ninety-thiee cases, twenty-one were re-operated, forty-one weie cuied, 
and in thirt3'--one the results were fair 

Lewisohn stated about one year ago that in thirty-three patients leport- 
ing to the leturn clinic at the Mt Sinai Hospital for examination, twenty 
had been perfectly well and free of any gastric symptoms since the suture 
of the perforation, ten cases had been treated with simple suture of the per- 
foiation, and in the other ten cases a gastro-entei ostomy had been performed 
Howevei, thiiteen cases (ten treated hy suture and three hy suture plus gastro- 
enterostomy) weie not feeling well Subsequently four of this last group 
weie le-opeiated and he therefore concluded that simple suture of the per- 
foiation with or without gastro-enterostomy does not cure the patient m 39 
]ici cent of the cases 

Me veie able to re-examine twenty-two of our perforated ulcers which 
had been tieated hy simple suUiies, fi\e required re-o]ieration hecau‘'e of 
jiyloric stenosis one was suffering from pyloric stenosis before operation anrl 
anothei patient vas subjected to a partial gastrectomy^ on account of the leturn 
of ])iimai\ gastric symptoms, and a fifth one on account of intestinal obstruc- 
tion Unfortunately" the last patient died in our clinic, hut the others remained 
well aftei the second ojieration sixth patient sn'ty -three years of age 
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opeiated for an acute peiforated ulcer on the lesser curvature, three years 
latei developed an acute panel eatitis which responded well to a second opera- 
tion In this celiotomy we did not find any evidence of the ulcer which had 
been sutured The patient continued in perfect health after the second opera- 
tion and was not heard from Three other patients are sufifenng from epigas- 
tric distress and pains occurring after eating Finally, there are two more 
who assure us they are feeling much better than before the perforation took 
place, but nevertheless from time to time they are obliged to take bicarbonate 
of soda or some other anacid Eleven of the patients are perfectly well Our 
late results have been satisfactory in fourteen cases, that is 63 6 per cent , 
and bad in 36 3 per cent Four of these cases were ojierated later with 
good results 

Our results are almost analogous to those observed by Lewisohn In our 
series, simple suture proved much better than when combined with gastro- 
enterostomy We have had the opportunit}' to study seven patients who had 
been operated upon for an acute perforated ulcer treated by simple suture 
by other surgeons They consulted me because of recurrent symptoms Three 
of these patients were relieved h)' subsequent medical treatment Four others 
were re-operated A summary of their histones is as follows 

Case I — L R, from Santander, thirty-three jears old His gastric complaints date 
back for eight jears Exploratory laparotomy m Albanj', N Y, in 1918 The suspected 
ulcer was not found Three years ago, he had an acute perforat on while in Bluefield, W 
Va suture of perforation After three months, recurrence of gastric symptoms and tarrj 
stools Gastric residue free hydrochloric acid 38, total acidity, 52 X-ray examination 
showed hyperperistalsis and deformitj of the duodenal cap Re-operation August 8, 
1925, cicatrix on anterior wall of the duodenum and ulcer of the posterior wall, adherent 
to the pancreas Partial gastrectomy and gastro-jej unostomy (Reichel-Polya) Dis- 
charged after tw'o w'eeks 

Case II — J P S , thirty-six lears old, gastric symptoms for five years Acute per- 
foration with suture two years ago Recurrence of symptoms since six months Opera- 
tion February 10, 1928, partial gastrectoraj-^ and gastro-je;unostomj (Alovnihan) for 
pjlonc ulcer Specimen showed a callus ulcer about two-thirds of an inch in diameter 
Excellent post-operative course Nine months afterw'ard the patient feels perfectly well, 
having gamed six kilos 

Case III — N A , thirty-five years old, intermittent gastric symptoms for eight 
jears lune, 1927, first perforation suture, February 1928, second perforation suture, 
Gastric sjmptoms continued A few days before he consulted me, he had a large black 
stool Test meal free hydrochloric acid 80, total acidity 102 X-raj examination shows 
a persistent deformitj of the duodenal cap Operation April 13, 1928, partial gastrec- 
tomj with antecolic gastro-jej unostomy (Mojmihan ) Specimen showed a callus ulcer 
of the anterior wall of duodenum and tw'o silk threads of different calibre, correspond- 
ing to the two sutures made previously by another surgeon Discharged cured after two 
w’eeks February, 1929, patient perfectly well 

Case IV— P D A, fift^-tw'o vears old Gastric symptoms for nine jears Seven 
jears ago acute perforation Excision of ulcer and suture of the perforation Relief from 
svmptoms for five years Chronic perforation with perinephritic abscess, January, 192S 
Drainage of abscess Recurrence of symptoms, accompanied by melaena I saw the patient 
on August 20, 1928 He is exceedingly pale (hemoglobin 50) and very feeble Intensive 
reactions of blood in stools August 20, 1928 X-raj examination showed a large niche 
of irregular contour at the re-entrant angle Operation, August 25, partial gastrectomy 
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and gastro-jej unostomy (Mo>nihan) The patient died three dajs after the operation 
Microscopic examination carcinoma 

Summmy — The clinical material upon which this papei is based may 
be divided into three groups (i) fifty-two acute perfoiations operated on in 
a private clinic, (2) seven acute perforations operated by other suigcons 
four of which I re-operated, and (3) eighteen personal cases of subacute per- 
forations 

Study of these seventy-seven cases leads to the following conclusions 

CONCLUSIONS 

(1) In cases of acute duodenal and gastric peiforation, a simple sutuie 
covers the "vital indication” with the minimum of risk besides efifecting an 
absolute cure of the ulcer m at least 50 per cent of the cases , 

(2) In the other 50 per cent , the ulcers continue m their active stage 
until a new perforation or malignant degeneiation occurs Therefoie, if the 
symptoms persist the patient should be subjected to a paitial gastiectomy. 01 
gastro-enterostomy The latter procedure is recommended 111 cases of healed 
pyloric or duodenal ulcer with stenosis, 

(3) Primary gastro-enterostomy with suture of the peiforation exposes 
the patient to the risks of a marginal or jejunal ulcer, 

(4) Partial primary gastrectomy is indicated only 111 cases of sub- 
acute perforation, 

(5) We can hardly agree with those who consider the radical opeiation 
the proper method for the cure of jejunal perforations Howevei, we pie- 
fei a simple closure of the perforation and sometimes a subsequent paitial 
01 subtotal gastrectomy with jejunal resection We have employed this 
method in one case of acute jejunal perforation The patient is peifectly 
well ten years after the third operation (subtotal gastrectomy) 
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RESECTION OF THE PROXIMAL DUODENUM AND PYLORIC 
SPHINCTER FOR MULTIPLE DUODENAL ULCERS 

By Thomas Martin Joyce, MD 
oi PoRTiAND, Oregon* 

rnOM THF POBTl,\ND CLINIC 

On July 7, 1924, during the performance of a Finney pyloroplasty for 
duodenal ulcer, a large, indurated posterior ulcer was found in addition to 
the calloused ulcer upon the anterior wall It seemed futile to remove one 
ulcer only to leave another, and for this reason the duodenum was completely 
divided and about an inch and a half of the proximal end resected This pio- 
cedure removed both the anterioi and posterior ulcers In order to insure 
patency of the p3doric opening, about an inch of the stomach, including the 
entire pyloiic ring, was removed with the ulcer-bearing duodenum An end- 
to-end anastomosis completed the operation This patient, a nurse twenty- 
seven years of age, made an uneventful recovery and has had no furthei 
abdominal distress to date 

It was not until 1927 that we made extensive use of the pyloioplasty and 
consequently did not again have occasion to perform a similar resection of 
the duodenum until then Beginning m 1927, whenever a suitable case was 
found, the method of pyloroplasty as described by Judd, was used in prefer- 
ence to any other type of resection for duodenal ulcer When a single ulcer 
upon the anteiior wall of the duodenum is encountered, the Judd pyloroplasty 
IS ideal All of our cases have made smooth recoveries and are, so far as we 
have been able to ascertain, cured As our experience with the operation 
increased, however, we were forcibly impressed by the large number of mul- 
tiple duodenal ulcers encountered Judd^ has repoited the finding of multiple 
ulceis in but o 71 per cent of 4901 cases of duodenal ulcer m which operation 
was perfoimed These figures are based upon work at the Mayo Clinic 
between Januaiy i, 1906, and January i, 1921, or during a period in which 
little plastic surgeiy upon the duodenum was done Consequently a viey of 
the lumen of the duodenum was not obtained in the great majority of these 
cases and undoubtedly a laige number of posterior ulcers were missed Flu- 
01 oscopy IS uniehable in the diagnosis of multiple lesions, and negatne ront- 
genological findings do not rule them out Indeed shallow posterior lesions 
by theinseKes may not give even the cap deformit} , upon which the diagnosis 
of iilcei IS most often made The point we are trjing to emphasi/e is simph 
that in all piobabihty o 71 per cent is much too low for the actu.il occurrence 
ol multiple lesions In our own cases though few in number when compared 
to these, two 01 more ulcers were found in a much higher jicrccntagc 

tif the fifu consecutue ca‘^cs brought to the surgerx for ulcer ( g.iNinc 
ukti omitted) m 1927 and 1928 the ojicrations performed were as follows 
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Gastro-enterostom> 

Simple closure of acute perforation 
Polya resection for gastrojejuiial ulcer 
Judd pyloroplasty 
Partial duodeuectomy 

Total 


32- 64 
2- 4 
2- 4 
10- 20 
4- 8 

50-100 



Tig I — Section of proxirml end of duodenum and 
pjloric ring remored bj partial duodenectom> Arrows 
point to the fi\e indurated ulcers found in this specimen 


In thirty-six cases the duodenum was not opened and but one ulcer was 
diagnosed In the fourteen cases in which a view of the lumen was obtained, 
on the othei hand, contact ulcers on the posterior wall were found in seven 
cases, or in 50 per cent In two cases many lesions were present, five distinct 
ulcers in one case, and four in another (Fig i ) 

Posterior lesions in the first four cases were disregarded, the anterior 

ulcer being removed with a sec- 
tion of the pyloric ring in the 
manner described by Judd These 
patients did not do as well as 
usual One case especially had 
persistent distress for months 
following the operation and 
even today any slight indiscre- 
tion m diet will bring about a 
recurrence of pain 

Because of this unsatisfac- 
tory experience we determined 
to disregard posterior ulcers no 
longer A complete resection of the proximal end of the first portion of the 
duodenum, including the ulcerative lesions, and the pyloric ring of the stom- 
ach with end-to-end anastomosis is now done when possible m all cases of 
multiple duodenal ulcers (Figs 2, 3, 4 ) This operation has been performed 
b}"^ us five times with complete and permanent cure in every case except one 
Convalescence is smooth and the post-operative reaction slight compared ii^ith 
gastro-enterostomy gastric resections, and other surgical procedures for the 
cuie of lesions of the duodenum There is apparently no more i^ost-operative 
risk or shock than in the Judd pyloroplasty 

One of our cases died on the third post-operative day following the intra- 
venous injection of faulty glucose solution by an inexperienced intern Until 
the time of this unfortunate accident the patient, a man sixty-five years of 
age. with four indurated ulcers m the proximal inch and a half of the duo- 
denum, had shown splendid progress After the first twelve hours there had 
been no vomiting and little discomfort As is our custom, we had given him 
water m small quantities for the first time on the morning of the third day, 
intravenous glucose being routinely employed 111 stomach cases the first three 
days The glucose was given at 1 1 30 a m About twenty minutes later the 
patient had a severe chill and became very cyanosed He soon lost conscious- 
ness Because of the extreme anoxemia he was placed in the pneumonia tent 
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and seemed to rally somewhat but expiied at 7 a Ar the following morning 
Aiitojisy levealed an ante-mortem clot m the right pulmonaiy artery The 
anastomosis between the stomach and duodenum was m peifect condition and 
undoubtedly had it not been for this tiagic mishap the patient would have had 
an excellent result 

We think this operation solves a vexing problem, and, wdien indicated, is 
indispensable Horsley “ for some years has employed Ins pyloroplasty w hen- 



1 ' 10 2 — (a) Judd iijloroplastj partnlly completed showing anterior and posterior ulcers (h) Method 
of resecting posterior ulcer- — -first step of partial duodeiiectonn , excision of posterior ulcer and pvloric 
ring 

evei possible in dealing wnth duodenal ulcerations, and during this tune has 
been confionted repeatedly wuth the question of how to deal with posterior 
and contact ulceis On two occasions he attempted to resect the posterior ulcer 
tlnough the pyloioplasty opening on the anterior wall Sutures w'ere placed m 
the posterior w^all to draw the edges together to close the space made liy 
lemoval of the ulcer and to control hajinorihage Because of the small opening 
tlnough which this woik w'as done he w^as unable to control bleeding and these 
two cases ultimately bled to death This ver}”^ disastrous experience compelled 
lioislcN to abandon this method of attack on posterior ulcers 

Main writers especially the Europeans during the last few 3 cars are 
ad\ocatmg extensne gastric lesection for duodenal ulcer We feci that this 
IS not a logical tieatment of this problem In the first place partial gastric 
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lesection in the best hands canies a moitahty late of fiom 6 to lo per cent 
Secondly, lesection of the stomach as oidinanly pei formed does not remove 
the duodenal lesions, but even if, as has been recently advocated, a por- 
tion of the proximal duodenum is removed m a paitial gastrectomy, we 
maintain this method as a primar} opeiation to be unnecessarily extensive 
Lastly, gastiojejunal ulceration, when it does develop following pylorectomy, 
IS a far more appalling condition -with which to deal than a recurrence of a 

duodenal ulcer after re- 
section of an inch or two 
of the duodenum 

There is no question 
in our minds as to the 
preferability of pyloro- 
plasty to gastro-enteros- 
tomy in selected cases 
Pyloroplasty in our expe- 
rience IS less dangerous, 
IS followed by fewer re- 
cuirences, and the imme- 
diate post-operative reac- 
tion IS infinitely milder 
From the literature it is 
impossible to accurately 
estimate the percentage 
of recurrences to be ex- 
pected following pvloro- 
plasty Reports by well-known surgeons vary from 2 to 13 per cent^ ^ When 
present, recurrences after pyloroplasty may still be conservatively treated with 
a gastro-enterostoiny but gastrojejunal ulcer usually must be dealt with by 
extensive gastric resection 

Gastro-enterostoiny may be followed by other serious complications The 
vicious circle dreaded since the first gastro-enterostoiny by Wolfler, in 1881, 
IS even today not a thing of the past Occasionally, in spite of correct opera- 
tive technic and painstaking care, the distal loop will become kinked and 
regurgitant vomiting will ensue, necessitating entero-enterostomy 

The adverse views which R Lewisohn ® of Mount Smai expressed 
as to this operation by his report of 34 per cent of gastrojejunal ulcers 
has failed in its apparent intent to frighten surgeons from gastro-enteros- 
tomy entirely Indeed, many papers uritten since by no less authorities 
than Balfour,® Judd,^ Moynihan,'^ and other master surgeons expressly 
refute Lewisohn’s statistics Neatly all are willing to admit, however, that 
gastrojejunal ulcer is of more frequent occurrence than the heretofore 
accepted 2 pei cent In the large clinics where the operation is performed 
by expert surgeons under the most favorable circumstances, gastrojejunal 
ulcers occur m 3 to 5 per cent of the leported cases Throughout the 
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Fig 3 — Second step of pirtial duodenectomj Note that the 
semicircular incision widens the duodenum sufficienth to permit 
direct anastomosis to the stomach 
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Lountry this peicentage is undoubted!} much higher Possibly tlie coiiser\- 
alive estimate of DaMS (approximately 8 pei cent ) is moie nearl} coirect 
than the prohibitive hguie of Lewisohn At all events, gastrojejunal ulcei 
occurs with sufficient fiecpienc} and creates, when present, such a difficult 
problem, that for the avoidance of this complication alone suigeons will gladly 
accept any practical substitute foi gastro-entei ostomy 



I I' 4 — (o) Mcilioil of istomosis Three liNeis of sutures were used (’>) Opern ion conipltltd 


As IS icadil} seen, all these points fa\oi pyloioplasty and opeiatois in this 
countr} , following the leadeiship of Finney,'’ Judd,’ Horsle} - and othcis aic 
using this operation instead of gasti o-entei ostomy \\hene\ei posMhlc This 
IS as it should he We use the plastic opciation foi nearly e^er\ duodenal ulcer 
111 which the duodenum is sufficiently loose to jieiniit sutuie without tension 
\\ liei e multiple oi posteiior ulcei s aic ftmnd, the enlue ulcei -hearing area 
usu.ilK the liist inch ot the duodenum and the inloric ‘^phmctci is revetted 
\n} duodenum mobile enough to jiermit ea'-} juloiojihi^t} c.in he ic'-ected in 
this manner w ithout great difficult} GaMro-enteiostoni} is s~till jiieicned for 
old stenosing ulcei s foi ulcei s nciileh inflamed where the assftci.Ued fvdema 
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of the duodenum would make suturing unsafe, and for ulcers occurring in a 
relatively immobile duodenum 

Judd,^ in writing upon the treatment of duodenal ulcers, makes the follow- 
ing statements “Gastro-enterostomy results in healing, although not m every 
case I do not believe the piesent wave of enthusiasm foi resecting the stom- 
ach for duodenal ulcer will last very long The best type of operation for 
duodenal ulcer is one that removes the ulcer and places the pyloric sphincter 
at rest ” 

When posterior ulcers aie absent, the Judd pyloioplasty fulfills these re- 

quiiements, when 
present however, 
a partial duodenec- 
tomy, as desciibed 
must be done to 
satisfy these de- 
mands 

What the ulti- 
mate outcome of 
this operation will 
be \\& cannot now 
state We have 
only four cases that 
have been observed 
long enough to 
wairant the di aw- 
ing of conclusions 
The first case we 
did, four and a half 
years ago, as has 
been s t a t ed, re- 
mains well to date Rescreening these cases after a period of years reveals a 
practically normal condition (Fig 7 ) The chief difference from the unop- 
erated patient is the absence of the chaiactenstic duodenal cap (Fig 5 ) In 
spite of the complete removal of the pyloric sphincter by the operation, ront- 
genologically a mild sphinctenc action is still observed (Fig 6 ) Possibly the 
circular muscle fibres in this region may develop after a time into a true 
sphincter after the pyloric ring has been removed Whatever the explanation 
of this phenomenon, spasm in every case is lacking and barium can readily be 
pushed from the stomach into the duodenum without force For this reason 
we believe that if the muscles at the end of the stomach have become somewhat 
sphinctenc in action, this is not pronounced enough to be detiimental 

We realize the scope of this operation is very limited, but it does piovide 
a graceful exit from tbe embarrassing situation one faces when unsuspected 
contact ulcers are encountered in the course of the performance of a pyloro- 
plasty It has, therefore, a very definite place in surgery of the duodenum, but 
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Tig 5 — Rontj^enogrnm of stomach and duodenum prior to operation Note 
the poorlj ftUed, deformed duodenal cap 
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in spite of this fact there is \eiy little leference to paitial duodenectomy in 
the lUeiatuic 

iJalfoiir,’" ” in 1927 and again in January of this year rejioUed a prac- 
tically identical opeiation except that he removes rather more of the stomach 
than we do His method, m which seven to eight centimetres of the stomach 
IS removed, is essentially a Billroth No i, which includes the iilcer-beanng 



} It 6 l \\o month*; after partinl tluotkncctonn A thstinct ''itlnnctenc action m jnhtric rc;»ion of 
Monucii nn\ he oh<;<.r\c(l tic^pitt rtnioMl of fht pvJoric at operation Kuko. arc ‘•ten in »hc 

nrvt portion of the dnotltmiin allhonph a tendency to cap formation ins already l>tcomt minifc-t 


diiodemim It is oin opinion that it is iinnccessari to lesect the stomach nhere 
the duct lesion is duodenal except to rcmo\e the p\Ionc ring, and in this 
onh docs 0111 method of icsection diflci trom his 

Balfotii leconimends ]iartial duodenccionn for multiple ulcers, calling 
attention to the fact that 1)\ this means the entire circumference of the <luo- 
demim is lenuned He sttcv^'cs the desir.ilnht} ol this operation in m 
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which the chief leason for siiigei}^ is lepeatecl hasmonhages In the hteiatiire 
available to us we have found no reference to partial duodenectomy foi mul- 




Fig 7 — Four and a half jears after partial duodenectomy A dilatation of the first portion of the 
duodenum simulating the normal cap is to be seen Note relative absence of rug® here Sphinctenc 
action in stomach empties without difficult} 


tiple duodenal ulcers other than the reports by Balfour As we think it a 
logical and practical piocedure in suitable cases, we add this report to his in 
an effort to interest the profession at large in this operation 

86 


DUODENAL RESECTION FOR MULTIPLE ULCERS 
BIBLIOGRAPHY 

‘ Judd, E Starr Doudenal Ulcer Northwest Medicine, vol xxvi, p 482, October, 1927 

" Horsley, J Shelton Surgery of the Stomach and Small Intestine, p 182, D Appleton 
and Co , New York, 1926 

® Erdmann, John F , and Carter, R F The Operative Treatment of Duodenal Ulcer 
with Special Reference to the Horsley Operation Amer Surg , vol Ixxxi, pp 631- 
636, 1925 

‘ Horsley, J Shelton Surgery of the Stomach and Small Intestine, p 184, D Appleton 
and Co , New York, 1926 

‘ Lewisohn, R Gastrojejunal and Jejunal Ulcers, JAMA, vol Ixxvii, pp 422-428, 
1921 

“ Balfour, D C Summary of Surgery of the Stomach and Duodenum in the Mayo 
Clinic during 1927 Proc of the Staff Meet of the Mayo Qinic, vol 111, p 59, Feb- 
ruary 22, 1928 

‘ Moynihan, Sir Berkley Two Lectures on the Gastric and Duodenal Ulcer A Record 
of Ten Years’ Experience, Wm Wood and Co, New York, 1923 

® Davis, D L Gastrojejunal Ulcers Internat Abst Surg, pp 177-180, 1921 

” Finney, J M T Surgery of Gastric and Duodenal Ulcers Amer JoUr Surg , vol 1, 
PP 323-343, December, 1926 

Balfour, D C The Management of Lesions of the Stomach and Duodenum Compli- 
cated by Hsemorrhage, J A M A , vol Ixxxix, p 1656, 1927 

” Balfour, D C Partial Duodenectomy for Bleeding Duodenal Ulcer Proc of the 
Staff Meet of the Mayo Clinic, vol iv, p 25, January 23, 1929 


87 



HIGH VEIN LIGATION IN THROMBO-ANGHTIS OBLITERANS 


A REPOHT OF NINE CASES 

By George W Van Gorder, MD 
01 Peking, China 

(from the DFIAHTMFNT OF SURrERl IN THE PFKING UNION MIDIC^I COLLF&e) 

The treatment of thrombo-angntis obliterans bas been very unsatisfactory 
and a source of no little concern to tbe suigeon wbo so fiequently bas been 
forced by tbe failure of bis therapeutic measuies to admit defeat, and in 
desperation to sacrifice one or more limbs of patients suffering from this 
mutilating disease Not knowing its cause we have been obliged to combat 
its progress in indirect ways that are popularly spoken of as conservative 
methods of treatment A review of the recent literature on this subject will 
show many such conservative methods which it is not the purpose of this 
paper to discuss and evaluate but none has as yet yielded entirely satisfactory 
results and most of them have resulted in disappointment These facts should 
not discourage us, however, from further trial of conservative measures, for 
despite occasional failure, they are gradually superseding high amputation 
m the treatment of this dreaded disease Most surgeons who come into 
frequent contact with thioinbo-angiitis obliterans will agree, I feel sure, that 
the day of high amputation as the operation of choice in this disease has 
passed But we aie still groping about in the dark m our search for the best 
form of conservative treatment, and until we are able to eradicate this disease 
by striking at its cause, we must go on searching for tlie surest method of 
treatment that will give relief of all symptoms in the shortest possible time 
It IS interesting to obseive that each new procedure that has been men- 
tioned in the literature as a possible therapeutic measure has sooner or later 
fallen under condemnation until there is not one that is generally accepted 
as of distinct merit Although this is true m respect to individual methods 
of treatment, there is, however, an underlying principle that is becoming more 
and more universally accepted by all surgeons, namely, the importance in this 
disease of the development of the collateral circulation kleleney and Miller ^ 
stressed this point, and showed definitely that a favoiable outcome of the 
disease was dependent upon the production of an adequate collateral circula- 
tion Later, Lewis and Reichert “ emphasized this same fact and at the present 
time, most writers agree that in cases of thrombo-angiitis obliterans the col- 
lateral circulation is the most promising ke)^' to the solution of the prevention 
of gangrene 

Following the recognition of this fact a great deal of experimental work 
has recently been carried out to asceitam the best methods of assisting nature 
in producing as large a collateral circulation as possible One of the first 
methods tried was that of re^ersal of the circulation by the production of an 
arteriovenous anastomosis Reid ’ and his associates have shown that such 
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a condition gives rise to a maiked increase in the collateral circulation of an 
extremity, but attempts to apply this principle in the therapy of human cii- 
culatory diseases have not been successful so far, as shown by the experiences 
of Wieting,"^ Lihenthal,' and Horsley *’ The last named author came to the 
following conclusion m regard to this procedure “In impending gangiene 
due to organic disease of the artery of any kind, reversal of the circulation, 
/ c , artificial arteriovenous anastomosis, appears unjustifiable It seems, how- 
ever, that such cases may he materially benefited by merely ligating the 
femoral vein This would tend to balance the circulation by obstructing the 
venous circulation and permitting the arterial blood m the capillaries to bathe 
the tissues a longer time than would be the case if the venous circulation 
were unobstructed The operation, then, of ligating the femoral vein in 
threatened gangrene m the lower limb due to partial occlusion of the arteries 
appears to have a proper field The resulting improvement should be as great 
as after any kind of arteriovenous anastomosis, and the operation is much 
simpler and less dangerous to the patient ” 

This idea of vein ligation, as recommended by Horsley, had previously 
been employed by Oppel,^ who in 1913 published favorable results from 
popliteal vein ligation m six cases of arteriosclerotic gangiene Four years 
later, through the experimental work of Van Kend ® and the wiitings of 
Makins,** Sehrt,^® Popping,^^ and Tuffier,^- one of the great fundamental 
principles of blood-vessel surgery became universally recognized, namely, 
that when the mam artery to an extremity is suddenly severed or blocked, 
the resulting circulation of the limb will be greatly improved, and gangrene 
often prevented by the simultaneous ligation of the companion vein It was 
also recognized at this time that the more proximal the occlusion of the 
artery the less likelihood of gangrene, because of the increased opportunity 
for the formation of a collateral circulation m the extremity These great 
clinical observations have lieen sufficient m themselves to insure acceptance 
by the medical profession, although their explanation is still a matter of some 
uncertainty and dispute 

Recent experimental studies on this question have showm that the pro- 
cedure of ligating the main vein simultaneously with the mam arteiy of an 
extremity results in, (i) an increase in the venous pressuie , (2) an increase 
111 the volume flow of blood beyond the ligated artery (3) an increased 
residual arterial pressure^ (4) an increase in the peripheral arteiial 

circulatory bed,^*^ and (5) decreased incidence of gangrene 

Applying these findings to the problem of hastening the production of a 
collateral circulation in thrombo-angiitis obliterans, it seemed reasonable to 
the writer to employ this procedure of vein ligation as a therapeutic meas- 
ure in these cases, even though the blood vessels of the extremity were 
pathological in certain areas and although the results of several previous 
investigators, ivho had ligated the femoral vein for this condition, were not 
striking For in thrombo-angiitis obliterans, ive have a disease of the 
blood vessels in ivhich arterial occlusion predominates The veins, to be sure, 
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are also ai¥ected by the same pathological process, but their involvement is 
not nearly so extensive as that of the arteries, especially in the case of the 
great mam vessels of the extremity Thus with arterial blockage on the one 
hand resulting in an ischaemia, and only slight embarrassment of the venous 
return from the limb, a great imbalance of the circulation takes place which 
may be corrected by ligation of the main vein 

Vein ligation m the treatment of spontaneous gangrene has been favor- 
ably recommended by Opell,'^ Stradin,^® Brooke,^® and Morton, but it has 
been the recent experimental work of Holman that has rendered additional 
stimulus to this selected form of therapy and because of it the writer was 
encouraged in five cases of this series to ligate the external iliac vein instead 
of the femoral vein 

In addition to clinical observations on the progress of the local gangrene, 
111 the later cases of this series the intradermal salt solution test was used 
as an index of the degree of impairment of the circulation in the limb This 
test, which was originally devised by McClure and Aldrich and later used 
extensively by Cohen and Stern, is based on the principle that the affinity 
of the tissues for water is increased in proportion to the impairment of the 
circulation In other words, it was found that salt solution injected mtra- 
dermally disappears more rapidly from areas with deficient circulation than 
from areas m which the circulation is normal The technic of injection, as 
given by the originators, is as follows “Two-tenths cubic centimetre of an 
o 8 per cent aqueous solution of sodium chloride is injected intracutaneously 
under aseptic precautions The needle is inserted sufficiently superficially so 
that the lumen is visible through the skin The end point of the disappearance 
of the elevation can best be determined by palpation unassisted by inspection, 
since color changes seen about the point of injection may cause confusion 
It is necessary to disregard the very small traumatic elevation that is occa- 
sionally produced just where the needle enters the skin This may persist 
after the large elevation, due to the injected salt solution, has disappeared ” 
The normal disappearance time for healthy individuals varies from thirty 
minutes in the region of the toes to fifty minutes in the region of the thigh 
Should the salt solution wheal disappear before thirty minutes m the foot or 
before fifty minutes in the area of the thigh, the indication is that there exists 
an impairment in the circulation 

CASE REPORTS 

Case I — CHT, a Chinese farmer, twenty-four years of age, was admitted to the 
hospital August 21, 1925, complaining of severe pain m the arch of the right foot, and 
especially m the region of the first metatarsophalangeal joint, there was also a feeling of 
cold and numbness in the right foot and muscles of the calf One year before, his left leg 
had been amputated through the thigh for the same condition from which he was now 
suffering Examination showed several small dark aieas along the lateral border of the 
right foot, but no definite gangrene Tenderness was obtained upon palpation over the 
medial and dorsal portions, and the foot felt colder than normal There was no pulsation 
111 the dorsalis pedis or posterior tibial arteries, and palpation of the popliteal artery 
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revealed no impulse Pulsation of the feinoial artery could he felt for a distance of only 
three centimetres beyond Poupart’s ligament 

Opetahou — August 24, 1925 Excision of a portion of the right femoral artery and 
right femoral and saphenous veins for thrombo-angiitis obliterans 

Pioccduie — An incision over the course of the femoral artery was made at the 
apex of Scarpa’s triangle The vessels were exposed and found to be tightly bound up 
in inflammatory tissue The artery was finall}'^ dissected free and found to be completely 
obliterated Since it seemed useless to attempt a periarterial sympathectomy, the operator 
excised a segment of the artery and the vein together with the surrounding inflammatory 
tissue m order to completely interrupt all of the sympathetic nerve fibres The saphenous 
vein was also ligated, and the wound was closed with interrupted fine silk sutures 

Post-opci ativc Com sc — The operative wound healed pet ptimam Pam was definitely 
relieved but did not disappear The pathological report stated that there was a complete 
obliteration of the lumen of the artery A diagnosis of thrombo-angiitis obliterans was 
made The patient was discharged to his home, September 8, 1925 

Readimssiou — The patient returned to the hospital one month later (October 3, 
1925) showing beginning gangrene of his second right toe The previous excision of 
a portion of his femoral artery and vein had apparently not benefited him Advancing 
gangrene and continued discomfort had led him again to desire amputation for relief 
Second Opetafion — October 6, 1925 Amputation of the right lower leg (middle 
third) This procedure was carried out under spinal aniesthesia and without the use of 
a tourniquet The stump failed to heal readily and was so painful that another amputation 
at a higher level was advised 

Thud Opeiation — October 15, 1925 Amputation through lower thigh 
Post-opet ativc Com sc — Pam disappeared following the second amputation and 
the stump healed by first intention The patient was discharged to his home on Novem- 
ber 3, 1925 

Comment — From the therapeutic point of view this case was a distinct 
failure High ligation of the right femoral vein, saphenous vein, and the 
obliterated femoral artery failed to stop the advancing gangrene, and only 
partially relieved the patient’s pain, so that amputation through the mid thigh 
was finally necessary With the femoral artery m this case already completely 
obliterated at Scarpa’s triangle, a not uncommon finding m this disease, we 
might consider that nature had already performed a high ligation of the 
artery, thus establishing the condition which Lewis and Theis advocated 
111 the treatment of thrombo-angiitis obliterans In spite of the benefit that 
might have arisen from this, however, gangrene had continued to advance 
accompanied by extreme pain, for the relief of which the obliterated femoral 
arter}'^ was sectioned in the hope that by completely breaking the continuity 
of the sympathetic nerve fibres accompanying this vessel and thus placing the 
mam artery at rest, the patient’s pain would be relieved At the same time 
the right femoral and saphenous veins were doubly ligated to balance the cir- 
culation of the limb 

All of these measures were attended by no improvement except a transient 
relief of pain It is a question whether ligation of both the femoral and 
saphenous veins produced too great a stasis of blood, for in other cases of 
this series favorable results both in the relief of pain and in improvement of 
the gangrenous condition were obtained by high ligation of the femoral 
vein alone 
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Casl II — C F C , a Cliinese fortune teller, si\tv-one jears of age, was adniittecl to the 
hospital December 13, 1927, for the third tune On the two previous admissions he had 
had amputations of his left toes and left thigh for thrombo-angntis obliterans Since his 
last discharge from the hospital three jears ago, he had been fairly free from pain in the 
extremities for two jears, but about eight months before readmission, the old symptoms 
had begun to return, pain starting at the shoulders and radiating to his finger tips and 
starting m the right thigh and radiating to the toes of the right foot For the past 
two months this pain in his leg had been unbearable and he had resorted to morphine 
for relief 

Physical examination at this time showed an ulcer over the right small toe The 
tips of the middle and big toes of the right foot had been ulcerated and gangrenous but 
had healed leaving the toes a little short There was an ulcer involving the side of the 
right thumb and the base of the nail The nails of all the fingers and toes were atrophied 
The tip of the left index finger had ulcerated awaj', shortening the finger a little The 
right foot was cold and slightly swollen 

Examination previous to operation showed no pulsation of the arteries in the entire 
right lower leg The right femoral arterj', however, could be felt to pulsate fairlj' 
strongly , the right radial artery could not be felt In view of the fact that the patient 
had already had his left leg amputated for this same disease, it was felt that every 
possible effort should be made to save the right foot which was already gangrenous and 
infected in the region of the little toe Following Holman’s idea ” of the ligation of the 
corresponding vein of a limh proximal to the blockage of the artery, it was thought 
advisable to ligate the right femoral vein in this case 

Opeiation — December 20, 1927 Ligation of the right femoral vein for thrombo- 
angiitis obliterans 

Pioccdtiie — Under local ansesthesia, a linear incision was made over the course of 
the femoral vessels in Scarpa’s triangle Characteristic adhesions were present at the 
site of exposure indicating that an inflammatory process was going on even at that high 
level The artery seemed to be of normal size but its walls felt thickened and its pulsation 
was not as strong as normal Between it and the femoral vein were some fairly dense 
adhesions which had to be cut m order to isolate the vein for ligation The femoral 
vein was doubly ligated with medium silk, after which the wound was closed carefully 
m lajers 

Post-opctatwe Com sc — The pain was definitelj' relieved following ligation of the 
femoral v^em The ulcerated areas of the toes slowlv improved and in three months’ time 
were completely healed 

roUoiv-up — The patient was last seen on January 10, 1929, eleven months after 
ligation of the right femoral vein There was no longer any gangrene and his wounds 
had remained completelj healed since his discharge from the hospital eight months before 
He walked with the aid of crutches and with only occasional slight discomfort in his 
second toe Otherwise, there was no pain at all 111 the right foot or lower leg In the 
upper extremities, the right radial pulse could not be felt, but the left one, which previ- 
ously had been imperceptible, was faintlj^ obtained 

Comment — This case is the only one of this series that showed all of the 
extremities affected by the disease Fortunately the formation of a collateral 
circulation had taken place in both aims to combat the impending gangrene, 
and the patient m the course of over ten years had lost only a small portion 
of several finger tips According to the patient’s story the right radial pulse 
had been absent since the first attack of brachial pain almost twenty years 
ago, and recent examination confirmed its absence On the left side, however, 
It IS of interest to note that a faint pulsation which was not present five years 
before, could now be obtained in the left radial artery indicating that canal- 
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ization of a thrombus may have taken place or that blood had again found 
its way into this vessel at a point distal to the original blockade 

The lower extremities m this case failed to share the happier foitune of 
the upper ones, for advancing gangrene and extreme pam had diiven the 
patient to beg for amputation of the left leg, which was performed three years 
ago through the mid thigh 

When the disease process later spiead to the patient’s right leg, and 
gangrene of his small toe became quite maiked, ligation of the right femoral 
vein relieved his pam at once and furthered the healing of the wound so that 
It completely healed m three months’ time, and remained so for almost a year 
He now walks with this remaining foot and the aid of crutches with but 
slight discomfort 

It IS interesting to speculate in retrospect as to whether oi not a ligation 
of his left femoral or external iliac vein might have postponed the amputation 
or permitted it safely at a lower level of the limb, but vein ligation foi this 
disease had not then been ti led in oui clinic and other conservative measui es 
were of no avail We can now say with some assurance that ligation of the 
vein would have relieved his pain and afforded at least temporary improve- 
ment of the local gangrene 

There is little question m my mind that ligation of the right femoral vein 
had a salutary effect m combating the advancing disease process and was m 
fact the means of preserving the patient’s right lowei extremity Whether 
or not the result will be permanent is open to doubt, but m my experience 
with many cases of thrombo-angiitis obliterans among the Chinese, the pro- 
cedure of high vein ligation has given the quickest and most hopeful results 
of all the conservative therapeutic methods now employed 

Case III — K Y C , a Chinese peddler, twenty-five years of age, was admitted to the 
hospital January 17, 1928 Eight months earlier, in this hospital. Ins left leg had been 
amputated at the upper thigh level for thrombo-angiitis obliterans, but the stump had 
refused to heal Because of the persistent ulceration, associated with pain, it was thought 
that ligation of the external iliac vein might improve the circulation and thus hasten the 
healing process 

Physical examination showed a well-built young man with a high left thigh ampu- 
tation stump ulcerated at its end The ulcer was about the size of a quarter, looked 
indolent, and was slightly excavated No definite pulsation of the left femoral artery 
could be felt, although at times there was a suggestion of pulsation The vessels of the 
right leg appeared to be normal Laboratory examination showed urine, blood and fseces 
to be normal, and a negative Wassermann reaction 

Opciation — January 20, 1928 Ligation of the left external iliac vein for thrombo- 
angiitis obliterans 

Ptoccdnic — An incision four inches long was made just above the middle of Pou- 
part’s ligament on the left side, and carried down through the muscle layers exposing 
the peritoneum which was reflected upward The vein was found to be uninvolved 111 the 
thrombotic process, but it was stuck tightly to the external iliac artery, and an attempt 
to separate it from the artery tore it and produced a brisk hemorrhage which was, how- 
ever, controlled with little difficulty The external iliac vein was ligated 111 two places 
with heavy silk sutures The external iliac artery was verv small and cord-like and its 
pulsation was very feeble Following ligation, pulsation of the vessel could not be seen 

93 



GEORGE W VAN GORDER 


at the proximal ligature It was questioned whether the arterj' also had by accident 
been included The wound was closed in layers with interrupted sutures of fine silk 

Post-opoatwe Cow sc — The operative wound healed bv first intention The ulcerated 
area remained practically stationarj for several davs and then showed signs of slow 
improvement The patient was discharged from the Out-Patient Department March lo, 
1928, at which time the ulcer measured onlv a few centimetres in diameter, but was not 
definitely healed 

FoUoiv-up — In Januarv, 1929, one jear after ligation, the patient wrote as follows 
concerning his condition “I still have slight pain 111 my leg stump but not nearly so 
much as before operation The ulcer is not Aet healed, although it also is better than 
it was before operation ” 

Comment — Amputation through the nucl thigh was not sufficiently high 
to allow perfect wound healing in this case, and reainputation may eventually 
be necessary to accomplish this end The condition of the external iliac artery 
as seen at operation could easily account for the failure of healing on the 
basis of scant}'' arterial blood supply On the other hand, the external iliac 
vein, being patent, was emptying the limb of its blood without restriction, 
thus producing an imbalance of the circulation It was hoped that ligation of 
the vein would, by impeding the outflow of blood, tend to equalize the arterial 
and venous circulations and afford a better blood supply for the healing area 
This desired result has so far not been accomplished, for after a period of 
one year we find the ulcer, although improved, still unhealed In this case, 
then, we can say that high vein ligation greatly relieved the patient’s pain and 
slightly improved the gangrenous condition, but has failed so far to secure 
wound healing 

Case IV — C C , a Chinese street hawker, forty-four years of age, w'as admitted to the 
hospital October 28, 1927, w’lth a historj of intermittent pain of tw'elve 3 ears’ duration 
in his left great toe Associated with this was a history of occasional limping, especially 
in prolonged walking, and of cramps in the left low'er leg These were ver} severe at 
night The left foot had been hypersensitive to cold for the past six years, so that during 
sleep the patient w'as obliged to w'rap it in extra bed clothes Last w'lnter an ulcer formed 
as a complication of an infection of a nail, and refused to heal, in spite of complete removal 
of the toe nail together with a small loose piece of bone The patient was a rather heavy 
smoker, but took neither alcohol nor opium 

Physical E 10711111011011 — The general physical examination was not remarkable 
Locally, the left low^er extremity showed a purple discoloration of the great toe, absence 
of Its nail, a trophic ulcer of the nail bed, slight decrease m the temperature of the limb, 
and an absence of palpable pulsation in the left dorsalis pedis, posterior tibial, and femoral 
arteries The muscles of the calf of this leg also showed some w'astmg Upon application 
of the sphygmomanometer to the left thigh, slight pulsation could be observed m the 
column of mercur3, but no pulsation in the low'er leg 

An intradermal salt solution test show'ed rapid absorption of the skin wheal in the 
left low'er leg, as compared Avitli the controls on the right leg 

Laboratory findings showed urine and blood to be normal Stools contained ascaris 
o\a The Wassermann reaction wns negatne 

Piist Opi/afio/i — No\ember 4 1927 Ligation of tlie left external line Aem for 
thronibo-angntis obliterans 

P)occdwc — An incision was made just above the middle of Poupnrt’s ligament and 
parallel to it and carried down to the peritoneum, splitting the fibres of the external 
oblique muscle and dividing the internal oblique and transversalis muscles at their lower 
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edge The spermatic cord was seen and displaced medially and the peritoneum gentlj' 
reflected upward This gave ^ ^ood exposure of the external iliac vessels, and showed 
the artery to be a fibrosed cord-like structure and the vein to be distinctly larger than 
normal Palpation of the artery revealed no pulsation and not until the operator’s finger 
ascended to the bifurcation of the left common iliac artery could pulsation be felt At 
this point the internal iliac and the common iliac arteries could be felt to pulsate The 
mam block existed therefore at the very beginning of the external iliac arterj’- To bal- 
ance the circulation, the external iliac vein was doubl}-^ ligated with medium silk just 
distal to the mam bifurcation, and immediately following ligation, that portion of the 
vein distal to the point of constriction, became greatlv and almost alarmingly distended 
At the same time, the left leg v'as examined bj' an assistant and showed a very striking 
picture It w^as mottled everywhere wuth small dark blue and white patches, w'hich, upon 
gentle stroking wuth the hand, seemed to fuse and then disappear, leaving the color of the 
limb slightly cyanotic It was apparent that a great disturbance in the circulat’on of the 
leg w'as going on, especially in the area distal to the knee The temperature of the foot 
remained satisfactory and at no time became cold In fact the left leg felt somewdiat 
w^armer than it did before operation and was about the same temperature as the right 

Post-opei ative Couise — Following operation there was considerable sw^elling of the 
left leg. Its circumference measuring four centimetres more than that of the right Pam 
w'as also present and was not relieved either bj"^ elevation or bj" posture The toe, in con- 
trast, appeared less swollen than before ligation of the vein and its color returned to 
normal On the tenth day after the operation, however, pain recurred in the toe and it 
w'as noted that there had been a definite ascent of the line of demarcation of the gangrene 
Because of the increase of pain, it was thought that a ligation of the obliterated femoral 
artery might perhaps relieve the inflammatory process m the big vessel and thus give 
the patient some relief from the symptoms The following operation was therefore 
carried out 

Second Opciatiou — November 28, 1927 Ligation and section of the left femoral 
artery 

Piocedme — Under local ansesthesia, the femoral vein, artery and nerve were iden- 
tified at the apex of Scarpa’s triangle, the two former being so tightly matted together 
that it was almost impossible to separate them By careful, sharp dissection the artery 
W'as separated from the vein It appeared very hard and cord-like, gave no pulsation, 
and Its lumen seemed to have been entirelj' obliterated Silk ligatures were tied at the 
upper and low'er portions of the mobilized vessel, and a section of it, one and a half inches 
long, was removed for pathologic examination The femoral vein was definitely dilated 
and was much larger than normal, this being probably due to the previous ligation of the 
external iliac vein The wound was closed in layers by means of interrupted sutures of 
fine silk 

Post -0 pel ative Com sc — After operation, pain was temporarily relieved and the swell- 
ing of the left calf subsided The operative wound healed pei pi imam Pathologic section 
of the vessel removed at operation showed the intima greatly thickened due to organiza- 
tion of a thrombus Five days after operation, pain in the toe again recurred and it was 
decided to amputate it The stump healed by first intention and the pam was greatly 
diminished The patient was discharged from the hospital December 23, 1927 

FoIIozu-itp — The patient was last seen on January 5, 1929, one year after operation, 
at which time a small ulcer persisted at the head of the first metatarsal bone of the left 
foot The remaining toes of this foot showed a bright reddish discoloration and the 
patient said that they felt numb The affected foot was not so warm as the other There 
W'as no pain m the ulcerated area, however, either at rest or upon w'alkmg, but the calf 
muscles of the left leg experienced cramp-like pains on long standing or prolonged 
walking Sleep was no longer interrupted bj' pain, and the patient w'as again carrying 
on his trade as a street haw'ker 

Comment — This is the second case of this series, 111 which vein hgation 
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(in this instance, the external iliac) did not relieve the patient’s pain It is 
interesting to note that excision of a portion of the obliterated femoral artery 
produced only temporary relief which lasted for five days and that it was not 
until the gangrenous toe was amputated that pain definitely disappeared The 
case IS of interest also because of the marked disturbance m circulation that 
followed ligation of the external iliac vein Aside from the immediate reac- 
tion, however, nothing unusual was noted m the course of convalescence, and 
the ligation and section of the femoral artery could have had little or no effect 
upon the circulation of the limb, since that vessel was practically obliterated by 
thrombus formation at the site of operation 

Although the immediate result in this case appeared to be somewhat 
disappointing, we find the patient one year later walking with his foot, carry- 
ing on his woik, and free from pain, m spite of the presence of a small 
unhealed ulcer 

Case V — LM, a Chinese farmer, forty jears of age, was admitted to the hospital 
May i6, 1926, complaining of pain and swelling of the left great toe His trouble started 
two ^ears earlier, when after a long walk of thirteen miles, he experienced great pain in 
this same toe From that time on, long distance walking always precipitated pain which 
at times became almost unbearable and necessitated rest One ^ear before, the nail of 
this toe became infected and discoloration appeared as well as discharge of yellow fluid 
The condition had grown progressively worse and of late it had confined the patient to 
his bed The patient smoked and drank moderately 

PJivsical L\aiiuiiation — The general physical examination showed nothing remark- 
able Locally, the nail area of the left great toe showed ulceration with considerable 
exudate from the nail bed The dorsalis pedis and posterior tibial pulses of both feet 
were not palpable Sensation over the foot was normal 

Examination of the urine and blood showed no abnormal findings Stool examination 
showed the presence of ascaris ova 

A diagnosis of thrombo-angiitis obliterans was made 

Ol’Cialwn — June 25, 1928 Ligation of the left external iliac vein for thrombo- 
angiitis obliterans 

Pioceduic — An oblique incision three inches long and just above the middle of 
Poupart’s ligament was carried down through the muscle layers to the peritoneum which 
w as not opened but was retracted upward exposing the external iliac vessels 1 he external 
iliac vein appeared to be considerably distended and tbe external iliac artery was patent 
and pulsating normally Between the vein and artery were some adhesions which made 
a separation of the two vessels rather difficult These adhesions were of the type char- 
acteristic of thrombo-angiitis, and it was only vith the greatest care that the vein was 
separated from the arter\ without injury and doubly ligated with strands of heavy silk 
Following ligation, that portion of the vein distal to the ligature became greatly 
swollen and the operated leg was a little cooler than the other There was, however, 
no marked disturbance of the circulation until half an hour later when the affected leg 
became cjanotic and its temperature became lower than that of the other leg By elevat- 
ing the leg and appljing heat, the circulation was restored to normal and when the 
patient recovered from ether both limbs were the same color and temperature 

Post-opciative Cok/jc— T he operative wound healed pa pi imam and the pain in the 
left foot disappeared One month after operation, pain in the foot was absent when at 
rest, but slight pain was felt when the patient walked The patient was discharged 
August II, 1928 

FoUoiv-iip — A letter dated September 3 1928, three months after operation, stated 
that the condition of the foot was improving 
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Seven months after operation the patient wrote that his wound was “dry” but his toe 
was a little swollen There was slight pain, but much less than before operation 

Comment — Following Holman’s theory of an increase m collateral cir- 
culation after proximal ligation of the vein, it was decided to ligate the exter- 
nal iliac vein in this case Case IV of this series had had a similar operation 
performed with no untoward results In this case the immediate circulatory 
reaction following ligation was not so great as m Case IV, but the patient’s 
pain was immediately relieved The wound of the great toe, however, did not 
show the distinct early improvement that was manifest m most of the other 
cases, but later, as shown by the follow-up report, the wound became dry and 
there was apparently no extension of the gangrene 

Case VI — T A T , a Chinese farmer, twenty-mne years of age, entered the hospital 
July 6, 1928, with a chronic ulcer of his right foot, which had been present for several 
months and refused to heal Associated with the lesion was extreme pain, which was 
worse at night There was a past history of dry progressive gangrene of the second toe of 
the right foot and of four toes of the left foot, only two of which now remained The gan- 
grene of the left foot had required three years for healing The patient smoked cig- 
arettes occasionally 

Physical E\aminahon — The general physical examination was negative except for 
the lower extremities Three toes were missing from the left foot and one from the 
right There was an unhealthy sluggish looking ulcer at the base of the right great toe 
The dorsalis pedis, posterior tibial, and popliteal pulses were not palpable on either leg, 
but pulsation of the femoral vessels was readily made out Blood-pressure readings 
could not be obtained at either popliteal space, but were equal and readily observed 
in the arms 

Exaniination of the urine and blood showed no pathologic findings Stools showed 
the presence of ascaris ova The Wassermann reaction was negative 

A diagnosis of thrombo-angntis obliterans was made 

Opeiation — July ii, 192S Ligation of the right external iliac vein for thrombo- 
angiitis obliterans 

Pioccduic — Under ether amesthesia, an incision was made parallel to Poupart’s 
ligament on the right side and about half an inch above it This incision was carried 
down to the peritoneum which was then reflected upward without opening into it The 
external iliac vessels were readily isolated and were found to be involved in an adhesive 
process characteristic of thrombo-angntis obliterans The artery pulsated freely, but its 
\\all was somewhat thickened The vein appeared to be distended and was so firmly 
stuck to the artery that separation was difficult Having successfully isolated a small 
portion of the external iliac vein, double ligatures of heavy silk were used to occlude 
the \essel 

The wound was closed m the usual way There was no immediate circulatory reac- 
tion following ligation 

Posf-opci afwe Com sc — Following operation the pain disappeared The operative 
wound healed by first intention An intradermal salt solution test was made July 21, 1928, 
for record The following table shows the findings 


Site of Injection 

Absorption Time 
Right Left 

Thigh (Upper 1/3) 

62 minutes 

46 minutes 

Thigh (Middle 1/3) 

61 minutes 

63 minutes 

Thigh (Lower 1/3) 

52 minutes 

47 minutes 

Leg (Upper 1/3) 

31 minutes 

30 minutes 

Leg (Middle 1/3) 

27 minutes 

33 minutes 

Leg (Lower 1/3) 

23 minutes 

26 minutes 

Dorsum of foot 

12 minutes 

12 minutes 
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July 23, a small remaining gangrenous area was removed from the right toe to 
encourage rapid healing This was done under gas and oxygen anaesthesia, the distal 
phalanx of the right second toe being amputated The patient was discharged to the 
Out-Patient Department on July 30 for further dressing of the granulating wound 

Follozv-up — Two months after operation the patient’s pain had not returned and 
symptomatieally he was greatly improved The wound of the second right toe was 
clean and was granulating, but had not entirely healed Seven months after operation 
his wound was again examined and found to be much improved, but not jet completelv 
healed He had no pain in his foot except upon long walking, 1 e , distance of over one 
mile He felt that his condition was steadily getting better 

Comment — Ligation of the external iliac vein in this case yielded imme- 
diate relief of pain and definite improvement of the gangrenous condition 
of the toe 

Case VH — Y C J , a Chinese beggar, twenty-nine years of age, was admitted to 
the hospital July 14, 1928, with gangrenous stumps of both lower legs Six months 
previously, when he had been commandeered by soldiers to act as a coolie m an army 
camp, he first noticed severe cutting pains in both feet, which came m attacks at irregular 
intervals At the same time he had difficulty in keeping his feet warm and once, after 
soaking them in hot water, his toes became ulcerated and later gangrenous The gan- 
grene extended above his ankles and was accompanied bj extreme pain Three months 
later, after both feet had become black and dead, be himself removed them with a knife 
because of their offensive odor and an infestation with maggots Severe pain had per- 
sisted m the stumps ever since 

Physical Examination — The general phj'sical examination showed nothing unusual, 
except the condition of the lower extremities Both feet were absent, witb three inches 
of black necrotic bone projecting from each ulcerating stump There was foul-smelling 
discharge Both knees were held m a position of ninety degrees flexion and could not 
be voluntarily extended The lower legs appeared atrophied A very faint popliteal pulse 
could be obtained on both sides and the pulse m both femoral arteries could be palpated 
without difficult}' It appeared, from the equal pulsation of the vessels on the two sides 
and the symmetrical gangrene, that both legs had been affected by the disease simul- 
taneously and to the same extent 

Examination of urine, blood, and faeces show'ed no abnormal findings The Was- 
sermann reaction was negative 

Opciation — July 20, 1928 Ligation of the right femoral vein for thrombo- 
angiitis obliterans 

Pioccdine — A longitudinal incision about three inches long was made over the right 
femoral vein in Scarpa’s triangle After the subcutaneous tissues and fascia were divided, 
the femoral artery was identified and was found to be pulsating well, but its wall was 
slightly thickened The femoral vein was next readily identified and isolated It was 
then doubly ligated with two strands of medium silk and the color of both stumps 
observed Slight cyanosis of the right leg was seen to be present The wound was closed 
in layers with fine silk 

Post-opei ative Course — Following operation the pain in the right leg at once dis- 
appeared, and the operative wound healed per primam The ends of bone projecting 
from the stumps had been removed on the ward, leaving flat ulcerating surfaces which 
began to heal Reverdin skin grafts were applied to both stumps on the eleventh day 
after operation, and although onlj three-fourths of them remained alive, thej' eventually 
covered the entire granulating areas 

Because of continued pain in the left leg and stump, it was thought advisable 
to ligate the vein on that side also and, on the basis of Holman’s experimental 
work,^'’ to tie it as high as possible The left external iliac vein was therefore selected 
for ligation 
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Second Opciafwn — August 17, 1928 Ligation of the left external iliac vein for 
thrombo-angiitis obliterans 

P) occdu) c — Under local anaesthesia an incision three and a half inches long was 
made parallel to Poupart’s ligament and about one inch above it This incision was 
earned down to the peritoneum which was reflected upward and not opened The 
external iliac vessels were found without difficulty, the vein appearing distended and the 
artery appearing normal The vein was separated from the artery by careful blunt 
dissection and although there were some sticky adhesions between the two vessels, these 
were not nearly as firm as those usually found in cases of thrombo-angiitis obliterans 
After isolating a portion of the vein, it was ligated in two places by strands of heavy 
silk, after which the peritoneum was allowed to fall back into place and the wound 
w'as closed 

Immediately following the ligation of the vein, the color of the left leg became 
somewhat C3"anotic and the superficial veins could be seen to be distended The tempera- 
ture of the leg did not differ very much, how'ever, from that of the right 

Post-opci ativc Com sc — The patient’s pain was relieved at once after ligation of the 
external iliac vein The operative wound healed by first intention and he was discharged 
from the hospital August 29, 1928 

Second Admission — The patient was admitted to the hospital a second time (Sep- 
tember 20, 1928) for reamputation of the skm-grafted stumps, of wffiich the right still 
showed a small area of ulceration Phj^sical examination revealed no new findings Both 
femoral arteries were pulsating but the popliteal pulses were barely palpable 

Thud Opeiation — October 5, 1928 Reamputation of the stumps of both legs 

Pi ocedm c — Under spinal anassthesia the lower ends of the tibia and fibula on both 
sides were removed leaving a length of bone six inches below the tubercle of each libia 
Both wounds were tightly closed without drainage 

Post~opei ativc Com sc — Both stumps showed signs of a mild infection after opera- 
tion, and the release of several sutures was necessary to control this condition The 
wounds were completely healed after four weeks, when the patient was again discharged 
The pathologic report of the specimens removed at operation was thrombo-angiitis 
obliterans of the left anterior tibial artery and some smaller blood vessels 

Comment — Intradermal salt solution tests performed on this case are of 
special interest because of the fact that on the right side it was the femoral 
vein that was ligated while on the left it was the external iliac If Holman’s 
theoiy of high ligation of the vein holds good in cases of thrombo-angiitis 
obliterans, one might expect in this case, m which the extremities appealed 
to be equally and symmetrically involved by the gangienous process, a greater 
improvement in the collateral circulation of the left leg than m the right The 
findings as shown below do not substantiate this, but indicate that the circu- 
lation was affected about equally in the two extremities This may Ije due 
to the fact that although the two ligations were at different levels, the differ- 
ence in the level did not include sufficient additional tributary vessels to 
wan ant a fair comparison 

Case VIII — LYS, a Chinese farmer, twentj-nme j'ears of age, was admitted to 
the hospital August 20, 1928, complaining of severe pain in his right leg and foot, 
and in bis left arm Thtse sjmptoms dated back three jears, when for a period of six 
months he had had intermittent attacks of throbbing pain 111 these extremities One 
scar after the onset blisters appeared on his right great toe, and a little later gangrene 
dc\ eloped for wdneh the distal end of the toe was amputated Healing was slow' and 
niiperfect, but was finalh complete after a number of months On admission, the 
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amputated stump was hypersesthetic and the patient was suffering extreme pam in the 
right foot and the left arm, which prevented both walking and sleeping His personal 
habits were good He was a moderate smoker 

Phvsical Examination — The general physical examination showed nothing unusual 
except that the patient’s mentality was somewhat below par Arterial pulsation was 
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normal in all of the large vessels of the body with the exception of the left radial, the 
right popliteal and dorsalis pedis arteries where no pulse could be obtained Ihe right 
foot was slightly bluish as compared with the left and the right great toe was missing, 
Its stump being covered bv very thin skin which was sensitive to touch 

Blood-pressure readings were as follows Left cubital space 110/70, right cubital 
space 116/78, left popliteal space 142/90, right popliteal space 122/78 

Examination of the urine, blood, and fa;ces showed no pathologic findings The 
Wassermann reaction was negative 

A diagnosis of thrombo-angntis obliterans was made 

Opciation — August 24, 1928 Ligation of the brachial and basilic veins of the left 
forearm and of the right femoral vein for thrombo-angntis obliterans 

Pioceduie — Under brachial block anicsthesia the brachial vessels were identified in 
the upper arm and the two veme comites of the brachial artery were isolated and tied 
The median nerve was seen but was not disturbed The basilic vein, located m the same 
area, was also ligated In the thigh, under local amesthesia, the femoral vein was isolated 
m Scarpa’s triangle and W'as tied without difficulty The brachial artery in this case 
appeared to be much narrowed and hardened and its accompany ng veins were also small 
and adherent to the vessel m the way characteristic of thrombo-angntis obliterans Pulsa- 
tion of the brachial artery was feeble In the leg, the femoral artery showed no marked 
changes although its pulsation was weaker than normal There were no definite stickj 
adhesions between the vein and artery at the area under observation Following ligation 
of the above vessels the patient s pam was at once relieved and there w'as no marked dis- 
turbance of circulation in the limbs operated upon 

Post-opciativc Coin sc — Following ligation the pain disappeared both in the arm and 
m the foot for one week and then returned 111 the sensitive stump of the right great toe, 
but not in the arm As the great toe was useless in its present state it was amputated one 
w'eek later at the metatarsophalangeal jo nt Primary healing resulted, but the pain was 
not relieved Intradermal salt solution tests at this time (August 30, 1928) showed 
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Follozu-up — Two months after operation, the pain in the patient’s foot had decreased 
considerably There was a slight sense of numbness in the fingers of the left hand, but 
no pain 

Comment — The intradermal salt solution tests made at the time of this 
patient’s admission to the hospital showed very definitely the sites of impaired 
circulation e , the left hand and the right foot), which areas also cor- 
responded exactly with the location of pain The usual immediate relief of 
pain following vein ligation was experienced in this case both in the arm and 
m the leg, but for only one week, after which the pain returned In view of 
the favorable results usually obtained, this fact is difficult to explain as well 
as the evidence of increased circulatory impairment shown by the intradermal 
salt solution test done six days after operation It should be stated, however, 
that whatever pain the patient experienced subsequent to operation was never 
sufficient to deprive him of sleep, and never caused him to assume the char- 
acteristic sitting posture which patients with thrombo-angiitis obliterans 
usually assume when they are m great pain The fact that subsequent ampu- 
tation of the offending great toe was followed by primary healing of the 
wound also argues favoiably for an improved circulation m the extremity 

Case IX — L K C , a Chinese merchant, thirty-four years of age, was admitted to 
the hospital December lo, 1928, complaining of ulceration of the right toe and pain m 
the right leg This trouble had begun one year earlier with severe pain m the regions 
of the right thigh and calf It was intermittent m character and was definitelj asso- 
ciated with walking He stated that after walking a short distance he was obliged to sit 
down and hold his right leg in an acutely flexed position during the attacks of pain 
These attacks would occur intermittently through a period of two or three weeks at a 
time Simultaneously with the onset of the pain, he noted a black area on the right small 
toe, which extended gradually until the toe finally dropped off, ten months previously 
Five months before admission his right great toe also became gangrenous, and he entered 
a hospital in Honan, where, in the course of four and a half months, all of the toes of his 
right foot were amputated, but the wounds refused to heal The pat ent used tobacco and 
alcohol m moderate amounts He began to take opium four months before admission on 
account of the pain and at the time of admission he was taking about four grams a day 

Physical Examination — Except for the local condition, the general physical examina- 
tion showed nothing remarkable The right leg could not be extended beyond 135° and 
was slightly thinner than the left The right foot showed an absence of all toes with 
ulcerated areas over the metatarsal heads and on the dorsum of the foot over the first 
metatarsal bone The granulations were sluggish and exuded some purulent discharge 

Examination of the right leg showed no pulsation m the dorsalis pedis, posterior 
tibial, or popliteal arteries Both femoral pulses were feeble The left popliteal and the 
posterior tibial pulses were barely palpable The left dorsalis pedis pulse was absent 
Both radial pulses were palpable 

Blood-pressure readings were Right cubital space 110/60, left cubital space 
110/60, right popliteal space (not obtained) , left popliteal space 99/44, 

Laboratory findings showed urine, blood and fieces to be normal, and the Wasser- 
mann reaction negative 

A diagnosis of thrombo-angiitis was made 

Ohiiation — December 14. 1928 Ligation of right femoral \cin for thrombo- 
angiitis obliterans 

Ptoccdiiic — Under local anicsthesia a straight -line incision was made from Pou- 
part’s ligament distalh in the line of the femoral arter\ The deep fascia and the femoral 
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sheith weie carcfullj dissected free The femonl vein was isolated from its acconipain- 
ing artery and doiibh ligated with nicdiiim silk just above the entrance of the profund i 
branch The femoral arterj was small and thickened but still pulsated The wound W'as 
closed wath fine silk 

Post-of>ci aiivc Coin sc — The operative wound gaped a little after removal of the 
sutures but remained clean The patient had no pain after operation and the w'ounds 
of the foot improved rapidly 

Intradermal salt solution tests made before and after operation show’ed the 
following findings 



Absorption time in minutes 

Site of injection 

Right leg 

Left leg 


Fi\e days 

One month 


Fi\e days 

One month 



Before 

following 

following 

Before 

following 

following 


operation 

operation 

operation 

operation 

opcation 

operation 

Thigh 

50 

42 

40 

61 

48 

54 

Leg (upper H) 

46 

27 

31 

50 

35 

43 

Leg (lower ]4) 

13 

5 

27 

19 

16 

31 

Dorsum of foot 

I ! 

2 

10 

10 

6 

5 


Comment — Pam was relieved at once and the patient’s wound shmved 
remarkable improvement following ligation of the right femoral vein The 
intradermal salt solution test also indicated an improved circulation in the 
foot At the time of discharge from the hospital the therapeutic result, though 
not a cure, was gratifying 


Summary of Ftndtngs m this Senes of Cases 


Hospital 

number 

Age 

Sex 

Disease 

duration 

To 

bacco 

his 

tory 

Pulsation of \ essels 

Vessel ligated 

Relief of 
pam 

Gangrene 

improNcd 

Fem 

oral 

Pop 

liteal 

Post 

tib 

Dor 

sal 

pedis 

5585 

2 d 

male 

3 years 

Yes 


■ 

0 

0 

Rt femoral \ein 

Rt saphenous \ ein 
Rt femoral artery 

No 

No 


ra 

male 

10 years 

Yes 

+ 

B 

0 

0 

Rt femoral vein 

Yes 

Yes 

16856 

25 

male 


? 

? 

0 

0 

0 

Lt ext iliac vein 

Yes 

Yes 


■ 

male 

12 years 

Yes 

0 

0 

0 

H 

Lt ext iliac vein 

Lt femoral artery 

No 

Later yes 

No 

Later yes 

20373 

40 

male 

2 years 

Yes 

? 

? 

0 

1 

Lt ext iliac vein 

Yes 

No change 
Later yes 

20864 

B 


3 j ears 

Yes 

+ 

0 

0 

B 

Rt ext iliac vein 

Yes 

Yes 

20971 

29 

male 

6 months 



Rt “h 
Lt -j- 

Rt 0 
Lt 0 

Rt 0 
Lt 0 

Rt femoral vein 

Lt ext iliac vein 

Yes 

Yes 

Yes 

Yes 

21349 

29 

male 

3 years 

Yes 


0 

0 

D 

Lt brachial vein 

Lt basilic vein 

Rt femoral vein 

Yes 

No 

Yes 

Yes 

22 SS 9 

36 

male 

I year 

Yes 

+ 

0 

0 

0 

Rt femoral vein 

Yes 

Yes 


SUMMARY 

Nine cases of thrombo-angiitis obliterans have been reviewed, in wdnch 
conservative treatment, consisting of high ligation of the main vein of the 
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LIGATION IN THROMBO-ANGIITIS OBLITERANS 


extremit}^, was employed In five of these cases the femoral vein was ligated 
at the apex of Scarpa’s triangle, and m five cases the external iliac vein was 
tied just distal to the bifurcation of the common iliac In two instances 
obliterated femoral arteries were sectioned, in addition to the vein ligation, 
111 the hope of alleviating pain In one case ligation of the left basilic and 
brachial veins was performed, and m one case the saphenous vein was ligated 
along with the femoral vein 

The results in the five cases of femoral vein ligations were definite 
improvement m three {i e , disappearance of pain and cessation of gangrene) , 
cessation of gangrene, but slight residual pain m one, and complete failure 
to lelieve symptoms m one 

The results obtained in the five cases having external iliac vein ligations 
were definite improvement in three cases (i c , disappearance of pain and 
cessation of gangrene) , complete relief from pain but no change in the gan- 
grenous condition in one case, and no immediate improvement m one case 
This last mentioned case (Case IV) received no relief of pain from the vein 
ligation nor from the arterial section which also severed his sympathetic 
nerve fibies, and it was not until the tip of his gangrenous toe was removed, 
one week later, that he felt free from discomfort One year after vein ligation 
he was still free from pain 

The results in the two cases m which section of the obliterated femoral 
aitery was pei formed m addition to vein ligation, m order to relieve pam, 
were failures, indicating that periarterial sympathectomy may be of no avail 
m the treatment of this disease 

Ligation of the basilic and brachial veins m one case was successful both 
in relieving pain and m improving the circulation of the extremity 

The one case m which the saphenous vein was tied along with the femoral 
vessels (Case I) resulted m failure, and amputation was performed 

In these nine cases treated by high ligation of the vein, we find marked 
improvement m six, some improvement in two, and no improvement in one 
The criticism may be offered that a certain amount of local improvement 
might have resulted because of hospital care alone, without any specific form 
of therapy, but it has been our experience in the past in this clinic that there 
was little or no impiovement in these cases until amputation was performed 
If Millei and Kaufmann are right m their suggestion that ligation of the 
femoial vessels acts only to relieve pain and in no way tends to assist mechan- 
ically 111 the development of the collateral circulation, it is difficult to explain 
the improvement of the local gangrenous condition m this series of cases 
which has been m marked contrast to the improvement in cases not thus 
tieated It would appear theiefore that if the disease process is arrested, 
even though temporarily, following high vein ligation, the most reasonable 
explanation is on the basis of an improved collateral circulation 

No attempt is made m this paper to explain the beneficial results of high 
ligation of the vein in thrombo-angiitis obliterans other than on the basis 
of establishing a balance of circulation in the extremit} 
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We know that the arterial blood supply of a hmh affected by this disease 
IS impeded from reaching its most distal portions by patchy areas of thrombus 
formation, thus producing m case of extensive disease, death of the affected 
part due to ischsemia This occlusion of blood vessels is much more extensive 
111 the arteries than m the veins, as is shown by many instances of complete 
obliteration of the femoral artery, a condition never found, so far as I know, 
m the mam veins of the limb In exploring the large vessels m these cases 
we commonly find a diseased or obliterated mam artery, surrounded by dense 
perivascular adhesions, but a patent and normally functioning vein The 
arterial inflow of blood is diminished in proportion to the extensiveness of 
the thrombotic process, while the venous outflow appears to he scarcely 
restricted at all Thus the hmh readily empties itself of blood and there is 
no increased resistance oi hack pressure to encourage collateral circulation 
from the remaining normal arteries 

High ligation of the mam vein under these circumstances offeis a marked 
resistance to the outflow of blood and an increased venous and capillary pres- 
sure, which m turn should direct a greater volume of collateral blood from 
the normal arteries of the hmh into anastomosing channels that will eventu- 
ally reach the distant capillary bed This is the desired end, for, until we 
discover the cause of this mutilating disease, our only hope m overcoming 
Its ravages is the production of a sufficient collateral circulation As Meleney 
and Miller ^ have previously pointed out “A contest develops m this disease 
between two forces, blockage of vessels on the one hand, and collateral blood- 
vessel development on the other, and the outcome is determined by the rela- 
tive speed of the two processes ” 

This attempt to help nature m the production of a collateral circulation 
IS at best an indirect method of attack against the disease, but if it can succeed 
111 conveying blood to parts which are dying simply for lack of it, pain will 
have been relieved and gangrene prevented 

In evaluating the results of high vein ligation as a conservative thera- 
peutic measure m the treatment of thrombo-angiitis obliterans, we are led 
to believe from this series of cases that the procedure is of definite value m 
affording relief from pain m combating impending or advancing gangrene, 
and m postponing if not obviating high amputation 

CONCLUSIONS 

1 High ligation of the vein m the treatment of thrombo-angiitis obliterans 
IS justified, and is to be highly commended 

2 Of nine cases of this disease treated by this method, pain was con- 
trolled, and gangrene arrested or improved, m eight 

3 Ligation of the external iliac vein does not appear to have any marked 
advantage over ligation of the superficial femoral vein m Scarpa’s triangle, 
so far as could be determined by post-operative clinical observation m this 
series of cases 
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4 Of all the forms of conservative treatment emplo 3 ^ed m this clinic foi 
thrombo-angiitis obliterans, high ligation of the vein appeals to be by fai the 
most promising 
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RECONSTRUCTION OP THE HIP-JOINT IN CONGENITAL 

DISLOCATIONS 

By William Jackson Merrill, M D 

OF Philadelphia, Pe\na 

The finding of sad results from methods that have not been productive of 
requisitely substantial bone building after acetabular reconstruction lead to 
the thought that a displacement m tofo of the malformed acetabulum would 
be more satisfactory Bone chips or frail segments have often failed, when 
a transposed acetabulum undisturbed in structure and innate function would 
have succeeded 

Functional results of this operation cannot be given here but since the 
mechanics of the operation have been carefully tested and advantages evinced 

it seems to be opportune to 
give a preliminary report of 
a measure m hip- joint recon- 
struction which the authoi 
has employed m a few cases 
Four years ago, when re- 
constructing a hip-joint a 
frail, thin ilium was encoun- 
tered There was three inches 
shortening, and an almost 
vertical pitch to the acetabu- 
lum The writer proceeded 
as, follows A U-shaped in- 
cision was made around the 
upper half of the deformed 
acetabulum The ilium was 
so frail that it seemed best to 
turn down both tables On 
account of the wide discur- 
sion of the head and the 
threatened pressure of it m the new acetabulum after i eduction, the rectangle 
was completed to include the entiie shallow diminutive acetabulum This 
was displaced obliquely outwaid and upward and tilted outward over the 
femoral head It was made fast by sutures and became a solid part of 
the ilium 

With this case as a stimulus the writer experimented on the cadaver to 
study the mechanical behavior of a segment of the ilium including the upper 
portion of the brim, as compared with frail pieces of bone from the ilium or 
elsewhere, the continuity of which is always more or less disturbed The 
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wutei’s object was to move the segment outwaid and tilt it oiitvaid, which 
on account of its shape would move upwaid a little Di Paul N Jep- 
son assisting m the expeiimen- 
tation suggested that it be 
moved outward and distinctly 
upwai d 

A 1 octangular section was 
made including the roof and 
half of the flooi This was dis- 
placed upward and outward 
and tilted outward, eliminating 
encioachment upon the acetab- 
ulum and extending the roof 
well out over the femoral head 
Often bone chips and frail seg- 
ments do not produce resistant 
bone and the “bieakmg down” 
of the loof causes encroach- 
ment on the already diminutive 
acetabulum and i elative short- 
ening of the roof, moieovei, 
the impingement of it on the 
femoial head tends to force the 
latter outw^aid Figure r illustiates the difficulties of replacement and mainte- 
nance of 1 eduction 

Figure 2 shows the inse- 
cure head easily dislocated 
wdien bloodless reduction is ac- 
complished 

Figure 3 demonstrates the 
incomplete roof wHien any 
method has failed to carry a 
substantial loof well out over 
the femoral head 

Figuie 4 denotes the 
method by wdnch the writer 
strives to secure a robust ace- 
tabulum The segment is made 
b}' a transverse incision, far 
enough above the margin of 
the acetabular brim to obtain 
bone of proper integrity, two 
vertical incisions, completeh 
through ilium, one anterior 
and one posterior m similar 
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1 elation with the brim as the upper tiansverse cut, and a fourth transverse 
cut through the centre of the flooi This lectangular segment is displaced 

upwai d and outward and tilted 
outwaid The upward move- 
ment should be the least pos- 
sible to minimize shortening 
This outward and upward dis- 
placement of the roof facilitates 
reduction The writer has 
found that the ilium at the site 
of the acetabulum, in congeni- 
tal dislocation of the hip-jomt, 
IS often frail and compara- 
tively thin When it is, a 
transverse section is practical 
Wdien it IS not, a segment of 
the ilium, deep enough to in- 
sure robust bone, undisturbed 
m continuity, is easily ob- 
tained 

Preceding this operation 
the writer puts the patient to 
bed with ti action to the limit of toleration for a time sufficient, months if 
necessary to accomplish complete relaxation and stretching of the soft parts 
of hip and thigh, to favor 
a compai atively easy re- 
duction and to minimize 
the pressure of the fem- 
oial head in the new ace- 
tabulum after reduction 
The moderate short- 
ening in the unilateral 
cases IS of less impor- 
tance than the results of 
undue stiess m handling, 
and pressure when the 
femoral head is forced 
and held at a lower level 
After the operation 
abduction, as indicated in 
each case is maintained until the X-ray indicates that the bone will withstand 
weight-bearing stress without undergoing absorption This is maintained by 
plaster bandages, followed by an abduction walking brace until the stability 
and integiity of the joint are assured, even for a period of five years 
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after operation Many mechanically successful operations are vitiated by 
undue pressure and too early function Function is commenced as indicated 
and gradually increased, 
the results being noted by 
frequent X-ray studies 
The leg is not brought to 
the mid-bne until the con- 
ditions of the joint struc- 
tures are satisfactory 
Figures 5 and 6 are of 
an X-ray of a bilateral 
case which the writer 
treated by manipulation 
The head of the left fe- 
mur was reduced on first 
attempt and remained in 
situ Two futile attempts 
were made at bloodless 
reduction of the right, but 
reduction could not be maintained The most lecent displacement operation 
by the author was on this case, right hip Traction to the limit was made foi 
over nine months, facilitating the certain steps in the operation and the reduc- 
tion as well as augmenting maintenance of position 

This operation is presented with the belief that it is productive of a 
better-formed, more robust acetabulum, assuring a higher degree of stability 
and function than has heretofore been obtained by othei methods 
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TRANSPLANTATION OF URETERS FOR IRREPARABLE 

BLADDER INJURY 

Bi W Loawdes Peple, M D 

OF Richmond, Va 


Mrs H N C , a§e twentj'-five, was admitted to St Luke’s Hospital, Richmond, Va , 
August I, 1926 At the time of her marriage about a year and a half ago she was an 
active healthy jouiig woman about five feet two inches 111 height, and wcigl. g no 

„ _ _ pounds She became preg- 

' nant, and went to term with- 

' - ' _ oot anv untoward incident 

arising Prior to delivery she 
was found to have a niod- 



PiG I — Condition prior to operition shonint, hole in floor of 
bhddei, absence of uictbri and complete perineal teai into the 
1 ectiini 


eratelv contracted pelvis, but 
this was not thought to be 
enough to preclude a nat- 
ural delivery She went into 
labor May 15, 1926, when 
according to calculation she 
was two w’eeks overdue To 
quote the attending physician 
‘The membranes ruptured 
verv earh and alter a rather 
long labor w’lth very slow 
progress the occiput presented 
postenorlj, and all attempts 
to correct it ended m failure 
A podalic version was done, 
as gentlv as possible, but with 
great difficulty on account of 
the earlv loss of the water 
The delivery of the head and 
shoulders was extremely dif- 
ficult, though a double episiot- 
omy was done, and the work 
was earned on as gently and 
as slowly as seemed advisable 
with a patient badly shocked 
and bleeding rather freely 
The deliver} w^as finally com- 
pleted without any apparently 
great mutilation to the baby 
or the mother A small tear 
W'as noted in the floor of the 
bladder and an almost com- 
plete tear in the perineum 


Immediate repair was not 

attempted on account of the patient s condition of severe shock She later developed an 
infection, sloughing started in the pelvic tissues, and it looked as if everything m this 
area w'ould slough away 


110 



TRANSPLANTATION OF URETERS 


“About seventeen tlajs after delivery she de\ eloped a complete paralysis of the right 
side of body, as a result of an embolus to her brain When the sloughing ended it \\as 
found that practically the \vhole floor of the bladder and the urethra had sloughed away ’ 
She came to St Luke’s Hospital August i, 1926, directlj from the hospital in which 
she had been delivered after a stay there of three and a half months She \\eighed then 
105 pounds, though she looked ^ „ , 

pale and anaemic She had , / — - — — _ 

fully regained her speech and ' J 

she could walk a little with ^ 

assistance, and was using her 
right arm and hand fairly ''' 

well, though her movements ' ‘ | 

were slow and spastic She / , 

had 3,600,000 red cells with ^ v ’ 

haemoglobin 65 per cent Her , \ 

1 * '' I 

Wassermann was negative i 

Her temperature was 99°, but ^ - s ' 

it was very variable, jumping ' . , ‘ ' 

up with slight exciting causes ^ ^ ^ 

Her pulse was about 80 but '' '“'"x; 

ran up under excitement to •' ' ^ [' 

110 She had not menstru- — ~ ^ 1 

ated since her delivery 

Vaginal examination re- " - , ^ 

vealed a complete perineal 
laceration, well up into the i 

rectum The sphincter was 
torn and separated, and there 

was little or no control left /' 

The cervix could scarcely be jt- ^ 

made out, because of the scar 

tissue involving it There was • 

a hole in the vault of the 

vagina about an inch and a 
half in diameter Its edges 

were hard and unvielding It i 1 

was just behind the pubic 

arch and was bounded lat- | j 

erally by the rami There -- ~ -j 

was no lestibule The entire 6’k, Uv'^r „ tg 

urethra was gone The mu- 
cosa under the arch was “ — Pitient -iftei penneorihiphj iMth rcstontion of the 

an il sphincter 

tightly attached to the perios- 
teum The mucosa of the collapsed upper w'all of the bladder bulged through the 
opening and presented m the vagina The skin about the vulva and nates and anus was 
red and excoriated from the urine and feces constantly passing over it Life was made 
tolerable by the frequent change of napkins and pads and the constant free use of 
soothing dusting powders 

Since the urethra and its sphincter, as well as the tissues in which it should he, 
were missing, anj effort at rehabilitation of the bladder Mould manifestlj, be futile It 
Mas decided, therefore, to implant the ureters into the boMcl But, as the rectum Mas 
also open and its sphincter divided, it Mas again plamh necessarj to restore it to com- 
petenej first, for M-ith urine pressing against it from aboie, if the ureters should first be 
implanted, healing Mould be difficult if not impossible 


Fig 2 — P-itient 


penneorihiphj 
an il bphinctcr 


^Mth rcstontion of the 
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Accorcliiiglv, September 3, a pcnneorrhaph3' was done, suturing the torn rectum and 
approximating its sphincter and the vaginal mucosa over it The operation was made 
difficult because of the brawn> inelastic nature of the tissues after so much sloughing and 
subsequent inflammation, and the irritation of the urine and bowel excretions constantly 
bathing them 

As a preliminary step the ureters were catheterized and the catheters left m place 
to trj to maintain a dry wound This was not satisfactory, however, for the urine came 
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Fig 3 — Sagittal vie^^ of the peKis showing opening m floor of bladder, and right ureter implanted 

into the Sigmoid 

around the catheters and flowed over the wound, and we oiilj succeeded in setting up a 
pjehtis with a high temperature which took several days to spbside 

The result, though cosmetically imperfect, was practically excellent, because it gave 
her a continent rectum 

She was sent home now for six months, to allow her to build up, to further recover 
from her parahsis, and above all to allow her to become cognizant of the altered social 
relations to those about her She had been in hospitals contmuouslj since her first ill- 
ness, and most of the time in bed, with no opportunity to mingle with people other than 
her famih 

She returned to St Luke’s April 5, 1927, having gained m weight and strength 
She could now walk about without help and could use her hand quite well She had 
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perfect control of her anal sphincter and was quite comfortable m that respect She 
had commenced going out among people and after trying some strap-on urinals had 
gone back to cloths and pads again, and was now quite ready for any operation that 
would render her condition less intolerable One other feature had been added to the 
case Shortly after leaving St Luke’s, about October lo, 1926, she began having slight 
convulsive seizures starting m the right side of the face and m the right arm and 
leg with muscular twitching, a slight Jacksonian epilepsy These were controlled well 
with small doses of luminal 

April 7, 1927, a median section was done The uterus was small and m good 
position and freely movable The right ovary was large and cystic and the appendix 
was subacutely inflamed The left ovary was normal The appendix and the right 
ovary and tube were removed and the left tube ligated and divided to avoid the pos- 
sibility of any future pregnancy The right ureter was then implanted into the sigmoid, 
choosing a coil as low down as it could be had to he easily against the right pelvic wall 
The technique was that described by Dr Charles H Mayo m his operation for extrophy 
of the bladder "fVe followed this m close detail except that a preliminary catheteriza- 
tion of the ureter was done to make its location easy and convenient This step I would 
earnestly commend to any occasional operator The saving of time and unnecessarv 
trauma will greatly outweigh the danger of infection The steps of the operation, the 
curved incision along the longitudinal band, the puncture of the mucosa and the thread- 
ing back of one end of the catgut traction suture into the cut ureter, to insure patency 
of its lumen, the covering of the ureter with the muscular and serous coats, were all 
quickly and easily accomplished 

Except for a rather severe febrile reaction following the operation the patient made 
a good operative recovery Urine appeared in the rectum in about thirty-six hours , 
apparently about half the output To be sure the kidney was functioning we gave indigo 
carmen intravenously and quickly recovered it through a catheter in the rectum Control 
of the rectal sphincter with the added factor of irritating urine from above was com- 
plete and satisfactory She held it from four to six hours and voided easily, with little 
burning or irritation 

April 25, eighteen days after the first operation, we did the second ureteral implanta- 
tion As there was no suppuration in the first incision which was median, we went 
through it again, thus leaving only one scar 

I would again emphasize the value of the ureteral catheter vi situ as a guide in 
quickly locating the ureter, for I feel that the second operation would have been very 
difficult without this aid 

There was far less reaction from the second than from the first operation and her 
control of the added urine m the rectum was prompt and complete She went from two 
to four hours from the first, and at times did not have to void all night There was a 
slight mucous secretion from the bladder, but this seemed to give little trouble She 
left the hospital May 20 

In a letter received from the patient November 15, m reply to one from me in 
winch I asked certain specific questions as to her present condition, I learned that her 
general condition is most satisfactory The attacks of muscular spasm now come on the 
first da^ of menstruation, which has been re-established They last only about five min- 
ntcs and are very slight in character She goes two or three hours without voiding 
in the dav, and rarely gets up at night The control of the urine is perfect and there 
IS no irritation about the rectum or anus The mucus from the bladder is ver\ small 
in amount and gives no trouble whatever 
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BRANCHIAL CYSTS OF THE PAROTID GLAND 

By William F Cunningham, MD 
or New York, N Y 

FROM THE FIRST SURGICAL DIA ISION OF DLLLFI UF HOSPITAL 

The cystic and solid tumors and sinuses which arise in the region between 
the parotid gland and the manubrium that develop from the remains of bran- 
chial clefts or the organs 
which arise from them 
have two histological 
characteristics, an epi- 
thelial lining and a wall 
containing lymphoid tis- 
sue The solid tumors 
occurring m the anterior 
triangle of the neck, such 
as branchogenic epithe- 
lioma, are not always at- 
tended by such lymphoid 
development and it is, 
therefore, often difficult 
to determine whether 
they arise from bran- 
chial remains or are of 
metastatic origin Certain 
cysts that develop in the 
parotid gland are char- 
acterized by a lining of 
stratified columnar epi- 
thelium and a wall con- 
taining L'mphoid tissue 
These cysis may be sin- 
gle or multiple and may undergo inflammatory changes with the produc- 
tion of sinuses similar to those spiinging from thyroglossal and brancho- 
genic remains 

The parotid glands develop from the ectodermal oral sinus portion of the 
mouth as an epithelial growth Menetner ^ has shown that the parotid glands 
of the foetus and the new-born consist of hnnphoid tissue with acini irregu- 
larly distributed through it 

Menetner ^ describes a tumor that was the size of an egg with multiple cyst 
formation removed from the parotid region The lining was thrown into folds 
and covered by stratified columnar epithelium while the matrix was richly 
provided with lymphoid tissue He refers to this as a parabranchial cyst in 
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Fig I — Front Vle^\ shoi\ing right side enHrgement in parotid 
region 
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contradistinction to those c)^sts which arise directly from tlie remains of 
branchial clefts Lecene- reports t^^o unilocular c)sts of the parotid gland of 
similar morphology and refers to two others in the literature Chevassu 
describes a cyst of the region of the manuhiium with a stratified columnar 
epithelial lining and a wall composed of lymphoid and salivary gland tissues 

Houdard"* refers to a mul- 

tilocular parotid cyst, hut 
the morphology is typical 
of a papillary cyst ade- 
noma and has consider- 
able lymphoid tissue dis- 
tributed through it Tw^o 
unusual C3^sts are i epoi ted 
by Peyron " that w^ere re- 
moved from the carotid 
region The w^alls con- 
tained Hassalls corpuscles 
indicating that they devel- 
oped from a rudiment of 
the thymus gland Thus 
it appears that there may 
be wade variations in the 
stiucture of these bran- ^ 
dual remains depending 
on the pouch or bat from 
wdnch they arise The following case is of interest because of the confusion it 
ofifered wdien first presented for diagnosis, because of the rarity of this type 
of lesion and because it is amenable to no treatment othei than total or sub- 
total sialo-adenectomy 

CASE REPORT 

Histon No 6911, First Surgical Duision Bcllc\iic Hospital The patient sixteen 
3 ears of age, was admitted Februarj' 2 1928, with the histori of a swelling in the right 
parotid region of o^er three gears’ duration The mass opened spontaneoush on seeeral 






Fig 2 — Lateial showing three sinuses 



Fu 1 , — ‘'howin^ <.trtifitfl coh nmr (['ithclnu-i 

11,3 



WILLIAM F CUNNINGHAM 


occasions and discharged purulent material for a time The patient was operated on for 
double otitis media and mastoiditis in 1925 Otherwise the patient has enjoyed good health 
Physical examination was negative except for bilateral chronic otitis media and the 
local condition There was a hard mass involving almost the entire parotid gland with 
three stomata discharging seropurulent material On pressure the same sort of material 
could be forced through Stenson’s duct A tentative diagnosis of tuberculosis of lymph 
nodes with parotid extension or actinomycosis was made The smear, however, was nega- 
tive for ray fungi although it contained microorganisms morphologically resembling pneu- 
mococci Biopsy was done the tissue being taken from one of the sinuses and this revealed 
a chronic inflammatory process 

Opciation — April 3, 1928 Pathology —(1) Linear red scar from biopsy (2) Three 

parotid gland with chronic pro- 
ductive inflammation and multi- 
ple small cavities with well- 
developed walls 

Piocedtne — (i) Excision 
of two sinuses and previous scar 
through transverse incision (2) 
Identification of facial nerve 
(3) Excision of lower two- 
thirds of parotid gland by sharp 
dissection (4) Closure of wound 
bv a subcuticular suture of plain 
catgut 

The operative diagnosis was 
cjstic degeneration of parotid 
gland 

Altct oscoptcal E\ammatton 
bv D) A P Stout — “The sec- 
tions Figs 3 and 4 have been 
stained with ponceau, acid fuch- 
sm, aniline blue and Regaud’s 
hematoxj'lm , with metanil yel- 
low, acid fuchsin and Regaud’s 
hematoxjdin , and with Maker’s mucicarmm These show that the cysts are lined with a 
stratified cuboidal and columnar epithelium beneath which are masses of Ijmphoid tissue 
The salivary gland tissue surrounding them is imbedded m thick masses of fibrous tissue 
The cells lining the cysts m a few places are covered on their surfaces with flecks of 
mucus, but none is seen within the cell body The salivarj gland acini also show some 
flecks of mucus in one or two places ’ 

On April 20, 1928, patient was allowed to go home There was at the posterior 
angle of wound a sinus discharging a small amount of seropurulent fluid (There was 
no evidence that the facial nerve had been traumatized ) 


sinuses emitting purulent material (3) Enlargement of 



Fio 4 — Sho^\lng Ijmphoid follicle in will of cyst 


SUMMARY 

Certain solitary and multiple cysts develop m the paiotid gland that are 
of hranchogemc origin The differential diagnosis may he made from an 
histological study of the lining cells Solitary cysts are easily enucleated but 
the parotid gland, which is the seat of multiple cysts, necessitates total or sub- 
total sialo-adenectomy 
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TRANSACTIONS OF THE NEW YORK SURGICAL SOCIETY 
AND THE PHILADELPHIA ACADEMY OF SURGERY 

JOINT MEETING HELD FEBRUARY 13, 1929 
Dr Frank S Mathews m the Chair 

TUBERCULOSIS OF THE THYROID GLAND WITH SECONDARY 
LYMPH NODE INVOLVEMENT 

Dr Carl Eggers, of New York, presented a woman, thirty years of a^e, 
who was admitted to the Lenox Hill Hospital, June 7, 1926, complaining of 
swellings in the neck associated with pain She had been well until a year 
before when she developed occasional sharp pain m the right side of neck 
which did not yield to treatment About six months later the thyroid gland 
began to enlarge and soon after enlarged lymph nodes began to appear on the 
right side of the neck The pain had become worse, was constantly present, 
and radiated to the teeth and right ear There were no other symptoms of 
constitutional disease She was married and had one healthy child Her men- 
struation was normal 

The patient was a well-developed, fairlj’^ healthy-looking woman She 
weighed 122 pounds The general examination showed nothing grossly abnor- 
mal The outstanding feature was an enlarged thyroid and a chain of enlarged 
lymph nodes on the right side of the neck Both lateral lobes of the thyroid 
were enlarged, they were nodular and unusually hard, and quite tender to 
touch The pulse rate was increased to ninety, and there was tremor of the 
hands, but there were no other symptoms or signs of hyperthyroidism The 
posterior chain of lymph nodes on the right side of the neck was enlarged, 
the glands felt very hard and were not adherent to the skin The basal me- 
tabolism rate was +23 The blood count showed 4 032,000 red blood cells 
with 81 per cent hcemoglobin, leucocytes 8200 with 61 per cent polymor- 
phonuclears The urine was negative The nasopharnyx was negative 
At operation the affected lymph nodes were removed first through a four- 
inch incision along the posterior border of the sternocleidomastoid muscle 
The entire chain of nodes was removed in one mass, beginning the dissection 
below the mastoid 

A subtotal thyroidectomy was then done, leaving only a small portion of 
soft thyroid tissue posteriorly There was very little bleeding The gland tissue 
on section looked pale and rather fibrous It rvas very hard 

The convalescence was uneventful and both wounds healed by primary 
union 

The pathological examination showed chronic tuberculous lymph adenitis 
and chronic tuberculosis of the thyioid gland The following is a detailed 
microscopic report submitted by Dr F D Bullock 

Sections of several of the nodes show discrete and confluent tubercles in a good state 
of preservation, and large caseous areas surrounded by epithelioid cells and scattered 
tubercles There is considerable fibrosis of the nodes and fibrous thickening of the capsules 
Sections of the thyroid show the thyroid tissue to be divided up into lobules of differ- 
ent sizes by bands of dense fibrous tissue The interlobular stroma is increased in amount 
and the parenchyma is mostlv atrophic Both the interlobular and intralobular fibrous tis- 
sue show an infiltration of manj small round cells Scattered here and there through the 
gland are giant cells and collections of epithelioid cells which sometimes surround multi- 
nucleated giant cells There is no evidence of malignant disease 
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H/liMORRHAGE FOLLOWING GASTRO-LN’l LROSTOMY 


The patient subsequently developed enlarged lymph nodes in the light 
supiaclavicular fossa which uere removed, IMay 21, 1928, and were also 
reported to be tuberculous Except for this she has remained v ell At no time 
have there been symptoms or signs of tuberculous involvement of the lungs 01 
any other organ 

Tuberculosis of the thyroid gland is a rather rare condition The moie 
acute form is usually found m general systemic tuberculosis and appeals as 
miliary tubercles throughout the gland It is of little interest to the suigeon 
The moie chronic type may appear in an otherwise normal gland 01 m a 
gland showung other pathological changes such as adenomata One ma}^ find 
tubeiculous granulation tissue, caseation, abscess formation or fibiosis, depend- 
ing on the severity of the infection, the length of time it has existed and the 
lesistance of the patient to the infection Smiounding structures may become 
involved, and frequently the lymph nodes draining the gland become affected 
The presence of tuberculosis m the gland usually tends to hyposecietion from 
pressure on the normal tissue rather than to hyperseci etion Subtotal th} 1 oid- 
ectomy performed before the disease has spread to surrounding structuies 
otfeis a good prognosis 

GASTROTOMY FOR HEMORRHAGE FOLLOWING 
GASTRO-ENTEROSTOMY 

Doctor Eggers presented a man, tw^enty-nine years of age, first seen by 
him October 16, 1928 He had symptoms of duodenal ulcer on and oflt foi ten 
years, and for the last four years had been under competent medical care In 
spite of this the condition recurred every few^ months Each attack lasted three 
or foui weeks His chief complaint w^as pain coming on either before 01 after 
meals Sometimes it was relieved by eating He also complained of nausea, 
but there w'as no vomiting Lately he had been failing, and be had lost eight 
pounds during the preceding month Gastric analysis and X-iay examinations 
had lepeatedl)’- been done coiioboiatmg the diagnosis of duodenal ulcei 

After admission to the hospital his gasti o-mtestmal series w'as repeated, 
and showed constant deformity of the duodenum wuthout letention A tesi 
meal showed high acidity Blood examination and Wassermann w^eie negative 
Operation w^as pei formed October 26, 1928 The stomach w^as about noi- 
mal size Its prepyloric region w'as red in color About half an inch below' the 
]jylorus a chronic ulcer w'as visible on the antei lor sin face of the duodenum 
it W'as not particularly infiltrated, but had produced decided nanow'ing of the 
lumen w'lth dilatation of the duodenum above, suggestive of a diverticulum A 
short loop posteiior gastro-enterostomy w'as done, using chromic catgut for the 
inner and silk foi the outei sutiii e Special care w'as used to ligate the small 
lessels on the stomach and gut bcfoie incising the mucosa The operation was 
smooth and satisfactory There w'as no bleeding The stomach was fastened 
into the slit m the transveise mesocolon and the abdomen tben closed Patient 
left the table m veiy good condition 

About tw'o and a half hours later he \omited a small quantit} of blood 
which was attnbuted to oozing fiom the suture line No special attention was 
paid to it and a hypodeimic of morphine ordered After that he \omitcd scn- 
cial times, each time a large quantiU of blood both fluid and clotterl, amount- 
ing to approximateh 1600 cubic centimeties in all He failed lapidK looked 
shocked pel spired piofuseh and his pulse was small and tin each I'^o-i^o 
liei minute '1 he .ibdomen was again (giened sc\en hours aftei the gastro-entci - 
ostoiin A tiansfusion had been ordered m the meantime but there was diffi- 
cult}, finding a donor Though scNCial donois of the s-ime blooil grouji were 
hi ought to the hosjntal the blood of none ot them nntched and it was not until 
the next da\ that a transfusion fiom the patient s brother could be guen 

1P1 



NEW YORK SURGICAL SOCIETY AND PHILADELPHIA ACADEMY 


A hypodermoclysis of Ringer’s Solution was started before the operation 
was begun When the wound was reopened, the abdomen looked clean and the 
organs were in normal position The stomach was not dilated and showed good 
tone (He had vomited just before operation ) A gastrotomy was done by a 
vertical incision through the anterior wall of the stomach, directly opposite the 
gastro-enterostomy The blood within the stomach was removed by suction and 
the stoma was then inspected by everting its margins At first no bleeding 
point was noted but after allowing the tissue to relax, active bleeding was 
found along the posterior margin of the stoma The blood was bright red, evi- 
dently arterial m character, but there was no spurting, perhaps due to an over- 
lying fold of mucosa Several mosquito clamps were quickly applied and six 
or seven fine chromic catgut sutures were inserted until the field was com- 
pletely dry The gastrotomy wound was then closed and the stomach replaced 
Abdomen closed without drainage 

During the operation an infusion of 550 cubic centimetres of Ringer’s Solu- 
tion was given The patient was badly shocked and active stimulation was 
resorted to When it was impossible to get a donor another infusion of glu- 
cose solution was given later 

The progress during the first few days after operation was slow, but with 
stimulation and subcutaneous administration of Ringer’s Solution he gradu- 
ally improved until a few days later he again began to vomit, had sunken eyes 
and a distended abdomen Acute dilatation of tbe stomacb was diagnosed and 
after a gastric lavage with the evacuation of enormous quantities of greenish- 
brown fluid definite improvement set m He gained rapidly and was discharged 
four weeks after operation He has remained well and his pre-operative gastric 
symptoms have cleared up Rontgen-iay examination shows good function 
with emptying through die stoma complete after two hours 

Vomiting of a small quantity of blood or blood-stained fluid after a gastro- 
enterostomy is not uncommon and is no doubt usually due to oozing from the 
suture line It may at times be due to oozing from the ulcer resulting from 
manipulation at the time of operation It usually stops spontaneously Real 
haemorrhage is uncommon The speaker had seen it only twice In his very 
first case of gastro-enterostomy it came on about twenty-four hours after oper- 
ation The second case was the one now reported In the former the bleeding 
was controlled by gastric lavage, with hot saline solution containing adrenalin, 
and the administration of medication aimed at favoring clotting of blood By 
keeping the stomach empty and allowing it to contract the bleeding ceased and 
he made a good recovery 

In the present case administration of coagulen had no effect, and transfu- 
sion could not be used for its blood clotting properties because of the inability 
to find a proper donor Moreover the bleeding ivas so active and the patient 
failed so rapidly that it seems his life w'as saved only by the direct attack on 
the bleeding point 

Dr Arthur E Biliings, of Philadelphia, remarked that Doctor Schw'’art7 
had reported eight instances of hemorrhage in a series of 398 cases following 
simple gastro-enterostomy, an incidence of nearly 2 per cent Three of these 
cases died giving a mortality of slightly less than i per cent In the April, 1928, 
issue of Sxugciy, Gyncecology and Ohstehics, Dr William L Estes Jr, of 
Bethlehem Penna , reported two cases similar to Doctor Eggers’ case Active 
bleeding occurred a few hours after operation Pie operated on both of them, 
mvaginating the line of anastomosis through the stoma into the stomach and 
suturing -with chromic catgut Both cases recovered 
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PYONEPHROSIS WITH SUPERNUMERARY KIDNEY 


In cases where frank hjeinonhage of several ounces of blight red blood 
occui s a few hours after operation, surgical intervention is demanded The use 
of clamps as a routine procedure has been sacrificed by a number of surgeons 
foi simple traction and suture whereby the active bleeding pomrs lU the line of 
anastomosis can be tieated by direct ligature The speaker emphasized the 
value of one point in the technic of gastrotomy and that was the use of the 
Camel on light It is of distinct advantage in some cases wheie the stomach is 
to be explored for a bleeding point 

PYONEPHROSIS, LEFT, WITH SUPERNUMERARY" KIDNEY 

AND URETER 

Dr James I Russell presented a woman, twenty-four years of age, who 
was admitted to hospital with a ten-day history of pain in the uppei lumbai 
and left costo-vertebral region, of rather sudden onset, increasing in severity 
the first few days For several days prior to admission symptoms had some- 
what subsided She had pieviously felt perfectly well, past histoiy entiiely 
negative, no boils, no carbuncles, nor tonsillitis 

On admission Temp 1028°, white blood count 12,400, polymorphonu- 
clears 69 pei cent , and a moderate degree of secondary anaemia 

Theie Avas a firm, large and comparatively fixed mass m the left upper 
quadrant of the abdomen, extending down to the iliac crest It was not pai- 
ticulaily tender It was dull on percussion, the dullness extending upward to 
the left nipple The tympanitic colon was in front of the mass 

Voided specimens of urine contained large quantities of pus, but this was 
appaiently largely contamination, as, with one exception, catheteiized speci- 
mens raiely showed many pus cells The patient, however, had not previously 
noted any puiulent vaginal discharge 

She was kept under observation for some time, temperatuie ranging from 
TOO to 103 degrees, duiing which time a thorough search for tubercle bacilli in 
the urine was being made On two separate cystoscopic examinations cleai 
urine was obtained from both kidneys and was sterile when cultured The left 
ureter was obstructed by paitial angulation opposite the fourth lumbar verte- 
bia Pyelogiam showed point of obstruction neai the kidney pelvis with 
maiked dilatation of the proximal half of the ureter 

The second pyelogram showed a massive dilatation of the upper half of the 
left uretei and the left kidney pelvis with a marked ptosis of the pelvis 

Blood culture, Widal and Wassermann were all negative Blood chemistiy 
was essentially noimal No tubercle bacilli could be found 

She was given a blood tiansfusion and operated upon during the second 
week in the hospital (Decemliei 17, 1928), wnth a temperatuie slightly highei 
than pieviously 

Thiough an oblique lumbar incision a large cystic mass w'as encountered 
appaiently wuthin the paienchyma of the kidney, containing aliout one anti 
one-half quaits of thick }ellow pus There w^as a Aeil-like tissue 111 the lower 
1)01 tion of this wdiich shut it oft fiom a large dilated ureter which extended 
down posteiioih ovei what pioved to be a normal kidne\ After c\acuating 
the contents and dividing the large dilated meter the c}st wall was dissected 
out The lowei poition of this was attached to the upper pole of an ajiiiarcnth 
noimal kidney which had its owm \esscls and separate ureter, and which was 
reiiKwcd with the e}st wall 

Coinalcsccnce was normal Y'aginal examination failed to distlosc an\ c\i- 
dence of alien ant opening of the ureter 
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Mia oscopically — The renal tissue removed from the intact lower kidney 
showed normal picture All the sections of the dilated upper sac showed its 
V alls to be composed of a mass of chronic inflammatory tissue m which could 
be detected renal tubules The section of ureter enabled one to detect all of its 
layers, throughout which there had been a dense invasion by lymphocytes and 
plasma cells 

The patient was discharged from the hospital on the twenty-seventh post- 
operative day entirely free fiom symptoms She has gamed weight and 
strength , and is now in good health 

Dr Leon Herman, of Philadelphia, considered Doctor Russell’s case to 
be an instance of incomplete reduplication of tbe ureter commonly called dou- 
ble pelvis In these cases there is rarely external evidence of the redupli- 
cation in the form of grooves or depressions in the parenchyma dividing 
the organ incompletely into two segments Rarer still is there complete sep- 
aration, 111 which event the smaller segment constitutes a supernumeraiy or 
accessory kidney 

The minor degrees of incomplete reduplication of the upper ureter and pel- 
vis are commonly encountered by the cystoscopist and ofler seveial problems 
m diagnosis First, m the event that the catheter tip is introduced into the 
healthy portion of a double pelvis, the other portion being diseased, it is pos- 
sible on this account to be misled by the normality of the urine obtained, and 
to overlook the disease Furthermore, one may be misled concerning renal 
function, the catheter draining only one-half or less of the kidney 

In more advanced states of reduplication, there is likely to be more decided 
separation of the segments of the kidney drained by each ureter, and while 
rarely performed successfully the operation of hemmephrectomy must be con- 
sidered The failures with the operation aie attributable m some instances to 
disease, such as tulieiciilosis, but more often to technical difficulties among 
which the impossibility of isolating the ui eters due to their residence m a com- 
mon sheath, or an impossibility of preserving the blood-vascular supply to the 
healthy segment, is important 

Among a senes of more or less complete ureteral reduplications, only one 
was hemmephrectomized successfully This patient, a girl eighteen years of 
age, had complete reduplication of the left ureter, normal upper segment and 
pyonephrotic lower segment of the left kidney, and a ptosed hydronephrotic 
right kidney The latter showed less function to phthalem than the upper noi- 
mal segment of the left kidney and seemed unable to support life unaided For 
this reason, operation on the left kidney was feared lest nephrectoinv should 
prove necessary This became imperative, however, and hemmephrectomy was 
successfully performed The remaining segment of the left kidney is now a 
better functioning organ than the right kidney The operation was quite easy 
owing to the fact that the mam vessels were attached to the healthy segment 
and the ureters widely separated This is one of the rare exceptions to the 
usual practice As conditions encountered m Doctor Russell’s case show, total 
nephrectomy is necessary in most instances 
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CARCINOAIA OF C.ECUM— INTUSSUSCEPTION 

Docior Russell piesentcd a man, foity-six yeais of age, who was admit- 
ted to hospital, Januaiy 2, 1926, with a complaint of iiiegnlai, ciamp-hke 
pains ill the light lowei quadiaiit of the abdomen of eight months’ diiiation, 
coming on following a hei niotomy He had been consideiably constipated 
since the onset of his symptoms, but otheiwise he felt well There was no 
nausea 01 vomiting He had lost thiity-eight pounds 111 weight duiiiig the 
]iast eight months He had taken large amounts of moiphme to keep free 
f 10111 pain 

An indefinite mass could be palpated beneath the recti muscles 111 the ceiiti e 
of the abdomen It was faiily well fixed and somewhat tender 

He was suftering f 10111 a model atel}' advanced degiee of secondaiy aiicemia 
White blood count 11,200, polymoi phonucleai s 86 per cent Blood chemistiy 
was essentiall}' 1101 mal He had no fevei Urine was negative 

Baiimii enema showed paitial obstiuction m the pioxinial portion of the 
tiansveise colon and the edge of a model ately enlarged liver Chaiacter of 
obstruction was not detei mined 

Exploi ator}’- laparotoni}^ was pei formed January 7, 1926 This levealed a 
chionic intussusception of the cfficuni and ileocpecal junction into the transveise 
colon, apex being neaily over to the splenic flexuie The intussusception was 
1 educed b} manipulation without injury to the gut wall An intra-intestinal 
tumor could then be felt in the cjecum The coscum was brought up into the 
n ound and anchored with stitches 

Four days later the cascum was incised A pedunculated tumoi was found 
projecting into its lumen its pedicle was divided and the tumor removed and 
the defect in the coscal wall closed by sutures The attachment of the pedicle 
was found to be below the level of the ileocascal valve 

The pathological specimen consisted of a very fiim, ovoid mass 4x3x3 
cubic centimetres in size, roughened on its surface Cut section showed a haul, 
whitish, fibrous-looking mass, covered on the surface by softer grayish tissue, 
infolded in areas 

Micioscopic examination showed aieas of normal-looking glandulai 
mucosa, considerable fibrous tissue stroma, in places tyj^ical solid masses and 
cords of invading epithelial cells, definitely caicinomatous in natuie No 
mitotic figures were seen Two weeks later a third operation was jDei formed 
consisting of an enterocolectomy, lateial anastomosis Four centimetres of ter- 
minal ileum and fifteen centimetres of the caecum, ascending colon, were 
removed and showed no evidence of malignancy in either gross or microscopic 
examination Lateral anastomosis was effected between the terminal ileum and 
the ascending colon 

The patient was discharged on February 19, twenty-five days post-oper- 
ative, with the wound well healed after very moderate suppuration There was 
no faecal leakage Bowels are now normal without catharsis He has gained 
weight, digestion is good 

Dr John H Jopson, of Philadelphia, said that j^olypoid tumor of the 
intestine is a well-recognized factor in intussuscejDtion In one of the sj^eaker’s 
cases, an infant, the staiting point of an oidinary ileocaecal tyjDe was in Meck- 
el’s diverticulum which intussuscepted, and by traction on the small intestine 
started up an ordinary type of intussusception As to the technic, he under- 
stood that Doctor Russell first did an enterostomy, and then removed the 
malignant tumor, a two-stage operation On the right side the speaker was in 
the habit of doing a one-stage operation for carcinoma, except in the presence 
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of acute obstruction Where obstruction is present the technic of course is dif- 
ferent In left-sided cases he still piacticed resection and anastomosis in 
two 01 three stages by the IMikulicz procedure, whether obstruction was piesent 
or not, and with much satisfaction as regards opeiative mortality 

CARCINOMA OF THE TONSIL AND ADJACENT TISSUES 
Dr Franz Torek of New York, premised the presentation of two patients 
by saying that so much had been said about radium m the treatment of car- 
cinoma of the oral cavity that a presentation of the subject from a purely sur- 
gical standpoint seems to he in order, especially as surgeons are learning to 
appieciate the dangers connected with the use of radium FIis remarks would 
be confined to one phase of the subject carcinoma of the tonsil, because its 
operative removal presents not only all the difficulties met in other parts of the 
oral cavity but probably some additional ones Thus far it had not been his 
good fortune to meet with a case of carcinoma of the tonsil m which the affec- 
tion was confined to that organ, hence the heading “Carcinoma of the Tonsil 
and Adjacent Tissues” Thus, in the case of the two j^atients whom he had 
selected foi demonstration, one recent case and one nearly four years old, the 
carcinoma had extended from the tonsil to the tongue, the soft palate, the phar- 
ynx, and the soft parts covering the lower jaw In one of the two, the recent 
case, the resection of the soft palate extended beyond the uvula, and not only 
the glossopalatine arch but also the pharyngojxalatine arch on the affected side 
had to he resected 

The lesion usually presents itself as a superficial carcinomatous ulcer with 
an exceptionally firm and immovable substructure As a rule the deep jugular 
lymph nodes are involved, especially those at the confluence of the common 
facial vein and the internal jugular They represent the first station for receiv- 
ing the lymph from the mucous membrane of the base of the tongue and the 
anterior and lateral parts of the pharynx Though enlarged, they are not 
always carcinomatous, the pathologist occasionally reporting only a hyper- 
plasia Then there is a group at the lateral side of the internal jugular vein, 
which receives the lymph from the mucous membrane of tbe lateral and pos- 
terior parts of the pharynx A third group is a chain along the jugular vein 
from the point where it receives the facial vein down to the place where the 
omohyoid muscle crosses its course This chain is sometimes very sparse 
sometimes denser , it usually receives the lymph from the preceding groups but 
sometimes directly from the lymph sources mentioned before, without first 
going through the other groups From this chain the lymph passes into the 
venous system at the junction of the jugular and subclavian veins A group 
of lateral deep nodes m the region of the scaleni and the trapezius and, finally, 
the supraclavicular group are not involved directly, but may be involved 
secondarily from one of the preceding groups If the lesion extends to the 
floor of the mouth, the submaxillaiy and submental lymph nodes may also 
be involved 

The removal of the deep jugular lymphatic nodes at the confluence of the 
facial and internal jugular veins and the group of nodes to the outer side of 
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the internal jugulai vein higher up is impeiative, and it is advisable to remove 
also the chain along the jugular vein down to the point wheie it is ciossed by 
the omohyoid muscle In cases wheie the lesion encioaches on the floor of the 
mouth the suhmaxillary and submental nodes should be removed if they are 
enlaiged This was done in the two cases shown 

The operation begins with the lymph-node dissection, after which the exter- 
nal caiotid aiteiy is tied beyond its fiist branch, the superioi thyroid, thus cut- 
ting off the lingual, ascending pharyngeal and ascending palatine arteries, all 
of which supply the new giowth The removal of the tumor may be done at 
the same sitting oi may be postponed foi a week oi two. when the neck wounds 
will have healed The supposed danger of spieading the new growth, when 
the lymph nodes the normal haulers, have been removed, appeals to be theo- 
retical lathei than actual, foi aftei ligation of the external carotid one may 
usually observe a slight shrinkage of the new growth , its vital eneigy has tem- 
porarily abated 

Apparently hopeless cases sometimes tuin out to be opeiable after good 
access is piocured by proper exposuie, a lequnement which is met by bisection 
of the lowei jaw, either median oi lateral The lateral bisection opens the 
oral cavity in closer pioximity to the new growth, but the cential cut 
through the jaw also gives very satisfactor) access and has the advantage of 
being less likely to impair the function of deglutition, a rathei impoitant factoi 
in guarding against aspiration pneumonia Furtheimore, if a lateral division is 
made, the muscles of mastication will tend to diaw the shoiter arm of the jaw 
up higher than the longei one which, in addition, is held down by the genio- 
hyoid muscles This tendency to displacement by the lateial division is met by 
making the cut through the jaw in an oblique direction, from above downward 
and forward, so that, when the short arm is drawn up, it will foice the long 
arm to move with it The speakei pi ef erred the median incision and had prac- 
ticed It regularly, with but a few exceptions 

The simplest form of anaesthesia is the colonic, but, to render it reasonably 
safe, the patient should never be deeply anaesthetized as the preservation of 
the reflexes at the larynx helps to serve as a safeguard against aspiration, 
which IS a frequent cause of pneumonia He gave foui ounces of ether, no 
paraldehyde and no chloietone, preferring to support an insufficient narcosis 
by the occasional inhalation of a little chloroform, that diug being selected, if 
the cautery is to be used 

The procedure is as follows The patient is placed in a position with the 
head hanging from the edge of the table, so that blood and secretions may run 
away from the larynx into the nasophaiynx whence they are lemoved by a suc- 
tion apparatus The lip is divided in the centre and the incision carried down 
in the median line to the middle of the hyoid bone At the chin the incision 
goes down to the bone, in the submental space only through the skin and super- 
,ficial fascia The vessels are seemed The soft parts covering the chin are 
held apart but are left attached to the bone Before the jaw is divided, one or 
two pairs of drill holes are made, to serve for subsequent rewiring of the man- 
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dible The intact mandible affords a better support for the drill and bettei 
opportunity to estimate the coirect alignment of the drill holes The site of 
these drill holes is always obscured latei on by the overlying soft tissues, there- 
foie it may be of advantage to mark the site m some way, for instance by the 
insertion of a piece of sterilized toothpick which after the lione has been sawed 
through, may be replaced by a thread If the thread is inserted so as to form 
a loop on the inner side, it will serve subsequently for drawing the wiie 
through the drill hole The mandible may be divided either exactly m the mid- 
dle or between the first and second incisors on the aftected side, in which case 
the spine of the mandible with the insertion of the gemohyoglossiis and genio- 
hyoid muscles remains intact The jaw is divided with a Gigli saw A suture 
through the tongue serves to diaw it in any given direction The two halves 
of the mandible are held apart by retiactois The mylohyoid and digastric mus- 
cles on the affected side are divided near their insertion at the jaw While the 
tongue IS being drawn toward the healthy side, the mucous membiane covering 
the floor of the mouth is divided well back to the vicinity of the lesion Now 
retraction of the jaw afifoids perfect access For excision of the new growth 
the knife may be used or the cautery He preferred the cautery, as the ensuing 
eschar insures against accidental implantation of tumor tissue into the wound 
If the base of the tongue is involved the lesection begins at that organ, 
because, after the healthy part of the tongue has been released fiom the 
afiected, infiltrated portion, it can be drawn out of the way much bettei than 
while it was still attached The rest of the affected part is then cii cumsenbed 
by the cautery at a distance of at least one centimetre fiom the new growdh, 
and the entire mass is removed m one piece Although the external carotid 
artery has been tied, it is necessary to watch for vessels, and these aie secured 
promptly The operation being completed the jaw is wired, and the soft parts 
are sutured 

The question of drainage has to be decided in each individual case If the 
latei al approach was selected, the suggestion of establishing a pharyngeal 
fistula by attaching the pharyngeal mucous membrane to the skin deserves 
consideration, for it offers the best safeguard against aspiration of secretions 
Later on, the fistula eithei closes spontaneously or is closed by the surgeon 
In cases attacked by the median approach the drams are jMaced at the posterior 
end of the submental wound, provided one drams at all He scarcely ever 
drained in these cases but depended upon natuial drainage either forw^ard 
through the open mouth or downward thiough the pharynx and oesophagus 
The patient is carefully w^atched after the opeiation till he is well out of the 
anaesthesia, and he is placed with his mouth diiected more or less downward 
To guard against closure of the glottis due to sinking back of the tongue, the 
sutui e IS allow^ed to remain in the tongue till the patient is w^ell aw^ake, so that 
the attendant may have a leady means to diaw' it forw^ard, if necessaiy The 
function of deglutition is trained as early as possible, watei being given The 
patient is also kept busy iinsing his mouth with pei manganate of potash 

When the wmunds have healed, the resulting defect appears surprisingly 
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small, as may be seen m the two cases piesentecl In bolli cases the lesion was 
piickle-cell epithelioma, m both cases it involved the entiie tonsil and portions 
of the tongue soft palate, pillais of the fauces, and mucous memhiane of the 
lowei jaw In the moie lecent case the involvement of the palate and of the 
phaiynx was quite extensive In the older case the lymph nodes were carci- 
nomatous , in the moi e i ecent case they were mei ely hyperplastic In the older 
case, about one and one-half yeais aftei the opeiation, theie developed a 
lymph-node metastasis on the opposite side, beneath the paiotid gland A 
packet of supeificial lymph nodes was lemoved and, somewhat later a deeper 
packet which had probably been overlooked at the pievious operation 
Although both of these weie cai cmomatous, no metastasis has occuned since 
then At the site of bisection of the bone theie occurs a superficial necrosis, in 
which case the spicules of hone usually find then way out In the older case 
presented the neciosis was rathei moie extensive than usual, and the scar at 
the chin is depressed where the sequestium was shed, moreover, the union 
l^etween the two halves is ligamentous, not bony, but, nevertheless, firm and 
immovable In the i ecent case the union appeals to he bony In some cases the 
wne has to he removed if a fistula leading down to it peisists, in othei cases 
it becomes imbedded without any reaction 

MYCOTIC CYSTS OF THE LIVER 

Dr Allen O Whipple, of New Yoik, presented a girl, eleven yeais of 
age, who was admitted to the Presbyterian Hospital with an enlarged abdomen 
The child complained of no symptoms but one year ago it was noted by hei 
mothei that hei upper abdomen was increasing in size This gradually increased 
and for past three months there had been noted a very distinct bulge in the 
upper alidomen She had gained eleven pounds m the past year There has 
been no definite pain but in the past thiee months there has been a distinct feel- 
ing of fulness in the upper alidomen after eating which has made her hesitate 
to eat full-sized meals Theie has been no tenderness, no nausea or vomiting 
There has been no urticaria or jaundice 

She was a rathei thin, sallow, anaemic giil of eleven, shy but intelligent 
Theie is some pallor of mucous membranes The striking finding is the visible 
enlargement of the upper abdomen as shown by a marked bulge with thiee 
elevations or bosses m the epigastiium and right and left upper quadrants 
There is no peristaltic wave, nor visible pulsation On palpation no tenderness 
IS elicited, but there is a definite fluid wave made out between the bosses in the 
right and left upper quadrants These appear to be m an enlarged liver, the 
lower border of which comes well below the umbilicus on the right and to the 
level of the umbilicus on the left The liver moves on respiration On tapping 
the boss in the epigastrium a distinct hydatid thrill is noted by several observ- 
ers No fluid wave or shifting dulness is made out Spine and extremities are 
normal No oedema or urticaria is noted Laboratoiy findings normal 

Flat abdominal film does not show either of the kidney outlines distinctly 
(due to enlarged liver) No shadows are present suggesting calcified nodes oi 
calcified cyst wall 

October 4, 1928, she was operated upon with a diagnosis of hydatid cyst of 
the liver When the pei itoneum was opened, situated in the right and left lobes 
of the liver was a large cystic mass, the pearly white-colored wall of which 
could be seen through a thin layer of liver tissue On incising through this 
the wall of a cyst was easily defined and was separated from the liver tissue 
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easily After plunging the trochar into the cyst some 1500 to 1800 cubic cen- 
timeties of a brownish-yellow, grumous fluid, of a thick puree consistency 
was aspirated But this contained no booklets or daughtei cysts 

With the collapse of the contents by aspiration, using the technic of Ales- 
sandri, of Rome, it was possible to separate the first half of the cyst wall from 
the outlying liver tissue as easily as one does m hydatid C}'St removal But 
then the cyst wall appeared to merge more intimately into liver tissue so that 
soon it became impossible to draw out more of the cyst wall without much 
bleeding and tearing of liver tissue 

The cyst appeared to have two main compartments, one m the right, one in 
the left lobe, the former being the larger On looking into the cyst cavity its 
anterior half, corresponding to the part that easily separated from living tissue, 
was smooth and of a pearly-white color, the cyst wall m this part measuring 
one to o 5 centimetre m thickness The deeper portion of the cyst appeared to 
have a lining of shaggy, broken-down liver tissue There was no bleeding or 
flow of bile from the inside of the cyst cavity The portion which merged with 
liver parenchyma bled easily, however, when attempts were made to separate 
it from the liver tissue There was no evidence of ascites or portal obstruction 
The gall-bladder and bile passages appeared normal No evidence of other 
cysts m the abdomen was made out The margins of the cyst wall were sutured 
to the abdominal wall and weak iodoform packing loosely applied to the suli- 
cutaneous tissue around the marsupialized cyst wall 

Three weeks later the patient was subjected to cystoscopy of the cyst cav- 
ity It was possible by first irrigating the cavity and then filling it with normal 
saline to insert the cystoscope and get a very good view of the interior arrange- 
ment of the cavity 

It was made up of several pockets opening into the main cavity which had 
collapsed to a great extent These side pockets had the appearance of diver- 
ticula as one sees them in the bladder But the lining of the mam cavity and its 
side pockets was made up of a variable amount of shaggy, fragmented pieces 
of necrotic liver tissue waving m the fluid very much as seaweed on the floor 
of the sea No evidence of bleeding or bile-stamed fluid was made out in 
the examination 

Pathological Repot t of Octobci 8, 1928 Gtoss — Specimen is a piece of tissue removed 
from the wall of a liver cyst It is roughly triangular m shape and measures two centi- 
metres along Its base and two centimetres along the other two sides The wall is four 
millimetres m thickness One surface is dark brown in color and covered by fibrous tabs 
The reverse surface is gray in color and likewise covered bv tiny fibrous shreds On 
section, the tissue cuts with some difficulty and seems to be composed of dense, grayish, 
fibrous tissue 

Micioscopic — A relatively anuclear fibrous connective tissue forms the major portion 
of the Ci St wall Many small lymphocytes are found in the interstices between the fibres 
Covering one surface is a dense network of fibrin and enmeshed within it may be seen 
numerous polymorphonuclear leucocytes and a few small Ivmphocytes Within the wall 
proper, a small amount of hemosiderin is found 

Diagnosis — C\st of liver (infected) 

The studies of the cyst fluid proved most interesting and the study of the 
mycology m this case, together with that of a cyst of the pancreas in a second 
patient and that of a very remarkable cj^stic condition of the pleura in a third 
patient, with animal experiments now under way, will be reported in full at a 
later date by Doctor O’Connor 

At present it may be stated that the cyst fluids have all been sterile to ordi- 
nary culture media for bacteria They contained a vegetable or yeast-like 
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oiganism, having some of the charactei istics of the saccharomyces But they 
appeal to be a distinctive variety hithei to undescnbed as a pathogen in man 

The patient continued to poui out laige amounts of the glairy colorless 
fluid foi some six weeks when the sinus had nai rowed down to a track This 
on injection with sodium iodide was lepoited as follows 

X-iay Examination of the Abdomen, Octohei 30. IQ2S — Stereoscopic films of the 
abdomen with the patient supine, after the injection of sodium iodide into a sinus, shows 
the opaque material extending upward and to the right, apparently to a point beneath the 
anterior surface of the liver, relatively near the lateral abdominal wall It is extremely 
difficult to tell whether the material goes into the liver or not Assuming that the anterior 
margin of the liver is lower than the posterior it apparently does enter the liver itself 
The margins of the shadow of the opaque material are very irregular It seems to send 
projections off from the mam channel upward and to the left It is much wider about half- 
waj from the sinus opening to the distal end of the channel than elsewhere The channel 
seems to he anterior to the hepatic flexure A lateral view seems to show the channel 
extending straight backward, and its tip overlies the shadow^ of the liver I still am not 
absolute!} sure w'hether the opening enters the liver itself 

Because of the effect of iodides on hlastomyces and actmomyces she was 
given large doses of potassium iodide and the cyst cavity was iriigated with 
weak iodine solution Smears fiom the exudate showed that the vegetable 
organisms had largely disappeared, although they could be grown on Sabou- 
raud’s culture medium even when the cyst had deci eased to a sinus tract The 
child was dischaiged afebiile on the fifty-eighth day with a small sinus track 

Nine days latei she returned complaining of pain and tenderness in her 
right upper quadrant and fever of two days’ duiation She had felt well for a 
week after leawng the hospital On admission her tempeiature was 104, pulse 
140, and respirations 22 The child was evidently sick and 111 pain She showed 
no jaundice or rash Examination was negative save for the abdomen which 
was distended The patient tends to tip body to the right as she lies m bed, and 
this gives a prominent bulge over the entire left side of the abdomen In the 
right upper quadrant is a granulating wound three by six centimeties with a 
narrow^ sinus track aliout three millimetres in diametei, and which extends 
down into the liver substance about eight centimeti es A small amount of dis- 
chaige of a cloudy, reddened nature comes fiom this with a few small, whitish 
particles that look like fibrin The abdomen bulges slightly to the right and 
just above this granulating area, and is markedly tender just lateral to it Liver 
percusses dowm to level of umbilicus Marked tympany over left and lower 
abdomen Liver felt at level of umbilicus No other organs or masses felt 
No hernise 

Laboi atoj y Findings — Red blood cells 3,600,000. hfemoglobin 60 per cent , 
white blood cells 14,000, polymorphonuclear leucocytes 72, lymphocytes 28 
Blood culture — no growth 

She was observed for four days with elevated temperature and because of 
bulging right flank and right upper quadrant she was reoperated upon Decem- 
ber 15, 1928 The findings proved most interesting 111 the light of the previous 
findings and the pathology of these peculiar mycotic lesions 

Situated 111 the anterior aspect of the enlaiged light lobe of the liver, but 
below and to the outer side of the site of the previously evacuated cyst, was 
found a small cyst about one centimetre below the liver surface and about three 
centimetres in diameter This cavity contained several cubic centimetres of a 
yellowish, thick fluid resembling pus Situated beneath and posterior to this 
cavity was a second much larger cavity containing about 800 cubic centi- 
metres of thin, turbid fluid 
9 
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Both these cavities had a distinct membrane or cyst-like wall which had 
much the same characteristics of the thick wall encountered at the first opera- 
tion So firm and thick Avere these walls that they offered a very real resist- 
ance to the insertion of the exploring needle No bleeding and no bile Avas 
encountered in either one of these caAuties No free cysts or scohces Avere 
found m either cavity 

Pi ocedw e — ^An eight-centimetre incision Avas made one centimetre beloAv 
and parallel to the right costal margin doAvn through the peritoneum and to the 
free liver surface The peritoneum AA'as AA'alled off by iodoform gauze, leaving 
a free surface of liver This Avas punctured m an upAvard and backAA^ard direc- 
tion for a distance of one centimetre Avhen the pus-hke fluid Avas evacuated 
This cavity AAas then opened, a portion of Avail remoA^ed for biopsy, and the 
exploring needle Avas then passed through the bed of this first cavity into the 
second larger one Avith the CA’^acuation of the clear fluid mentioned A large 
rubber tube Avas then inserted into the deeper larger caAuty and this Avith the 
packing Avere brought out through the Avound The tube Avas sutured into the 
skin edges Dry dressing 

The pathological examination of the cyst Avails and the contents shoAved the 
same findings as at the first operation 

The large caAut}' deci eased m size again, narroAving doAvn to a track, but on 
her tAventy-fourth da)’’, after some temperature, she discharged a large amount 
of the same glairy fluid After injection of this tract AVith sodium iodide X-ray 
examination of abdomen Avas reported as folloivs 

X-)ay E-iawmafioti of Abdomen, Fcbnia>y i, J02p — Films of the abdomen taken in 
the lateral position, and stereoscopic films in the anteroposterior position, shoAvs the 
opaque solution to be situated m the medial and anterior aspect of the liA’er region A por- 
tion of the opaque solution extends upAAard through a narroiv channel into the anterior 
central portion of the liver The outer cavitj measures about eight centimetres across, 
and five centimetres in the anteroposterior plane Under the fluoroscope the solution 
injected into the loAver sinus Avas seen to fill another caA’ity, AA’hich AA’as situated someAvhat 
beloAV and posterior to this upper larger one No communication AA’as found betAA’een them 

The child is still draining and the prognosis is problematical 

This case is reported to call attention to the cysts occurring in the solid 
organs and in the serous cavities that on ordinary culture proA’e sterile We 
feel sure that many of these so-called sterile cysts or abscesses are of mycotic 
origin and that if the contents are carefully examined microscopically mycotic 
bodies Avill be found A full report on this case and the cases Avith pancreatic 
and thoracic cysts from the standpoint of their mycology, animal inoculations 
and clinical features aviII appear at a later date 

Dr Walter M Brickner, of NeAv York, said that at the last meeting of 
the NeAV York Surgical Society he had presented a Avoman Avith mycotic ulcers 
of the leg and mycotic pyarthrosis of the knee Avhich later recovered promptly 
after irrigation of the joint 

Dr John Speese, of Philadelphia, said that Doctor Whipple’s case called 
attention to the necessity for more careful and thorough cultural and micro- 
scopic studies m cases m Avhich the focus of infection is difficult to demonstrate 
EA’ery surgeon has seen abscesses and other conditions m Avhich some type of 
infection has seemed almost a certainty, and the laboratory report is returned 
as negatiA’e This suggests, m some instances that types of infection similar 
to the one reported by Doctor Whipple may have existed While the echmo- 
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coccus produces the most common form of paiasitic cyst found m the liver m 
the human, other intestinal parasites may gam access to the liver and form 
cysts In some of these cases, degeneiation of the paiasite had made it difficult 
to asceitain its exact natuie, but this is not the case m the echinococcic cysts 
The age of Doctor Whipple’s patient suggests the possibility of congenital 
cystic disease which may involve the liver, panel eas or kidneys In the cystic 
diathesis, however, the cysts aie multiple and compaiatively small in size 

Doctor W hipple, in closing the discussion, said that because of the effect 
of iodine on mycoses this child was put on heavy doses of potassium iodide and 
the cyst had been ii ngated with a weak iodide solution In some cultures sub- 
sequently the organisms had disappeaied, but later on they leappeared which 
makes the prognosis problematical 

FACTORS OF SAFETY IN RESECTION OF THE STOMACH FOR 
GASTRODUODENAL ULCERS 

Dr Richard Lewisohn read a paper with the above title, for which see 
page 69 

Dr George P Muller, of Philadelphia, noted that Doctor Lewisohn did 
not lay stiess upon gastrectomy as a tieatment for duodenal ulcer Doctoi 
Muller feels that in view of the fact that at least 80 per cent of patients with 
gastro-enterostomy foi duodenal ulcer enjoy good health and freedom from 
symptoms, the major operation should not be attempted loutmely unless the sur- 
geons are in a position to do a gieat many of these operations and thus operate 
with a mortality as low as that of gastro-enterostomy Except for the complete 
cutting off of food traffic thiough the pylorus, the opeiation does not seem to 
have a good physiological basis 

The speaker prefers to subject a small percentage of patients to second 
operation rather than to per f 01m gastiectomies upon the entire group In 
several patients who have had lecuirence of hiemorrhage from duodenal ulcer 
after gastro-enterostomy, he has had excellent results by completing a Bill- 
roth No 2 operation at a second stage 

On the other hand, this figure agrees with Doctor Lewisohn’s, in showing 
that pyloric ulcers and those involving the lesser curvature and antrum are 
proper subjects for primary resection As a matter of fact, the speaker believes 
that all cases of gastric ulcer should be subjected to radical excision because no 
one clinically, rontgenly, or at operation can definitely exclude cancer in the 
case supposedly suffering from ulcer 

The speaker finds the greatest difficulty m attempting gastrectomy in cases 
of ulcer high up on the posterior curvature and frequently he must be satis- 
fied with an excision, followed by a gastro-enterostomy 

All of these operations are dependent upon attention to the factors of 
safety for a low mortality In the case of duodenal ulcer a correct diagnosis 
IS a most essential factor In the case of ulcer in the region of the pylorus, 
recognition of retention or obsti uction is essential because such patients should 
be properly treated for a number of days before operation in order to lessen 
the effect of starvation, loss of chlorides and aiicemia Hence, gastric lavage, 
free use of salt solution with glucose and blood transfusion are essential 
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Dr Eugene H Pool, of New York, said that the numerous operations 
which have been attempted for the correction of a stenosed common duct are 

all very serious proce- 
dures attended by high 
mortality and a large per- 
centage of functional 
failures It is unneces- 
sary to review these pro- 
cedures The method 
which IS to be described 
IS the result of an attempt 
to find a simple and safe 
means of reestablishing a 
stenosed common duct, 
in cases where the gall- 
bladder has been re- 
moved 

The anatomical con- 
ditions in such cases are 
as follows 

First — The common 
and hepatic ducts above 
the obstruction are enor- 
mously dilated forming 
a real bile reservoir 

Second — The duodenum is usually high, close to the liver and close to 
the dilated duct above the stricture 

Thud — These structures are buiied and united in a mass of solid 
adhesions 

The usual operations demand extensive dissection of the adhesions so 
as to expose the bile reservoir and displace the duodenum After this pro- 
longed dissection an anastomosis is made, the parts being brought together 
in much the same position in which they had been, and, to protect against 
leakage, an effort is made to reproduce the protective adhesions by apposition 
of omentum, etc 

His suggestion is to leave the structuies m proximity and to leave the pro- 
tective adhesions, to open the duodenum and do an internal choledocho-enter- 
ostomy Such an operation should be simple, and short, with little danger of 
leakage This is intended as a suggestion onl}^, the technical details have not 
been worked out and perfected Perhaps it will be impossible to do so Yet 
in the one case in which the procedure has been attempted the results are 
promising He therefore presented it for discussion 

A colored housewife, thirty-Uvo years of age, entered the New York Hos- 
pital January 9, 1928, for relief of jaundice Since 1911 she had been subject 
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Fig I — DiagrammatiL representation of dilated duct or bile 
reservoir above obstruct on of common duct and its relation to 
the duodenum 
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to frequent attacks of epigastric pain associated with jaundice In 1927 the 
gall-bladder had been removed After operation the pain and jaundice were 
relieved for five weeks A swelling then appeared near the scar and jaundice 
recurred The swelling burst, and bile was discharged, causing disappearance 
of the jaundice Then the sinus closed and jaundice once more returned 

In October, 1927, the patient was operated upon for these symptoms The 
operator reports that he found a severed common bile duct which he drained 
A biliary sinus developed 
and the jaundice per- 
sisted With this history 
the patient was admitted 
to the New York Hospital, 

January, 1928 She ^^as 
a thin, colored woman, 
looking chronically sick 
and deeply jaundiced 
The abdomen showed a 
sinus m the right upper 
quadrant from which bile 
was discharging The 
icterus index \vas 39 o 
Blood Wassermann neg- 
ative The urine show^ed 
much bile Stools were 
light in color 

January 16, 1928, 
c h o 1 e d 0 c ho-enterostomy 
w^as performed Anaes- 
thesia — Ethylene - ether 
Incision — Right epigas- 
tric mesial to the former 
scar Duodenum identi- 
fied but not dissected 
free One and one-quar- 
ter inches from pylorus a 
transverse incision was 
made in duodenum A small aspirating needle was inti oduced upward through 
upper wall of duodenum, and blood was obtained The needle was then passed 
upward and slightly outw^ard and bile was obtained (Fig 2 ) Methylene 
blue was injected and a clamp was passed along the needle and the orifice 
stretched, methylene blue coming out through the opening into the duodenum 
Duodenal incision closed from above downward with three rows of chromic 
Omentum sutured over this Wound closed in layers without drainage 
The post-operative course was uneventful The wound healed by primary 
union and the sinus remained closed 

She felt well for six months following discharge Then afternoon temper- 
ature began, accompanied by increasing jaundice and occasional clay-colored 
stools , also loss of weight and gastric distress 

In spite of the ultimate failure of this operation Doctor Pool felt somewhat 
encouraged In the first place the fistula closed, and although there was at 
first no pressure of bile from above on account of the fistula, the stoma func- 
tioned for some months Second, the operation was too conservative As in 
any new procedure one is apt to feel one’s way uncertainly and as a result the 
new opening was not made sufficiently large 
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She was readmitted to the New York Hospital November 13, 1928, deeply 
jaundiced The urine contained bile, while the stool showed only a trace 
Icterus index was 62 o 



Fig 3 — Grooved director passed along needle 


Operation November 26, 1928 Anaesthesia — Ethylene-ether Incision — 
Right upper rectus excising the old scar The duodenum was found to be 
closely adherent to the inferior surface of the liver The adhesions were not 
detached A vertical incision was made in the anterior aspect of the first por- 
tion of the duodenum An aspirating needle was inserted through the superior 
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wall of the duodenum towaid the liver At fiist blood only was obtained The 
needle was withdrawn and directed upward and slightly outward This time 
pale greenish-colored fluid was obtained Leaving the needle m place a spe- 
cially piepared grooved diiectoi was mtioduced along the aspirating needle 



I 


Tig 4 — Artery clamp passed along grooved diiector 

through the superior wall of the duodenum into the bile reservoir (Fig 3 ) 
There was a gush of bile and some purulent fluid An arteiy clamp was 
passed along the grooved director and the orifice stretched (Fig 4 ) A No 26 
French catheter four centimetres in length was introduced through the open- 
ing in the duodenum into the bile reservoir (Fig 5 ) This was fixed with one 
catgut suture The opening in the duodenum was then carefully repaired with 
two layers of catgut The wound was closed (Fig 6 ) 
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Fig 5 — Tube in place 


The post-operative 
course was smooth The 
wound healed by primary 
union The jaundice dis- 
appeared and by the time 
of dischaige the urine was 
free of bile, the stools 
were normal m color and 
the icterus index had 
fallen to i6 o The tube 
was passed per rectum on 
the eighth day The gen- 
eral condition of the pa- 
tient was rendered quite 
noimal She was dis- 
charged on the sixteenth 
day At present, about 
three months after opera- 
tion, her condition is nor- 
mal, weight has increased 
twenty pounds, icterus 
index II 

The technical feature 


of the operation not yet 
established is the best way 
to prevent the anastomosis 
from contracting It may 
be that this can be accom- 
plished by sutures , but the 
reporter now feels that in 
another case he would in- 
troduce a tube somewhat 
constricted at the centie 
The enlarged ends would 
prevent it from working 
back into the bile reservoir 
and from passing quickly 
into the duodenum Of 
course if it did not pass 
into the intestine after a 
proper interval it might be 
necessary to remove it by 
operation Danger from 
passing the small needle 
into the portal vein seems 
negligible Apparently this 
was done at each opera- 
tion without harm More- 
over, with the knowledge 
that the needle must be 
passed somewhat laterally t’ r i j 

^ ^ i IG o — Duodenal incision sutured 

and not directly upward, 

this embarrassment can probably be avoided m a subsequent case 
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Dr Edward J Klopp, of Philadelphia, said that on one occasion he was 
obliged to anastomose the common hepatic duct with the duodenum following 
an operation early in 1925, when the gall-bladder was removed and the oper- 
ating surgeon injuied the common duct causing occlusion of the duct Two 
months later he w^as reoperated and again occlusion of the duct followed Late 
in 1925 the man came under Doctor Klopp’s observation He was then mark- 
edly jaundiced with enormous swelling in the upper abdomen An interne 
made a nick m the skin and evacuated bile After several weeks an attempt 
was made to relieve the constriction of the duct A T-tube was inserted in the 
common duct extending into the duodenum The man made a nice recovery 
and remained free from jaundice for thiee months, and then becoming jaun- 
diced again returned for relief At the operation the distal portion of the 
common duct w^as found to be replaced by scar tissue It was impossible to 
anastomose the duodenum wnth the proximal portion of the common duct 
Fortunately the common duct opening into the duodenum was found and a 
No 10 catheter passed through it into the duodenum Having failed previously 
to permanently establish the common duct it ivas decided to implant a larger 
catheter, -whereupon a No 24 catheter was selected It w^as impossible to pass 
it through the duct opening e\ en after dilatation wnth a duct forceps The duo- 
denum was opened following the suggestion of Duval and Richard the papilla 
dilated with duct-stone forceps Even though they w^ere unable to insert a 
No 24 catheter the No 10 was passed The eye end of the No 24 catheter 
ivas sutured in the funnel end of the No 10 In that manner the larger cath- 
eter Avas passed wnthout difficulty The funnel end of the large catheter was 
placed in the proximal portion of the common duct, approximately four 
inches of the eye end of the catheter w^as cut off, and the catheter passed on 
down into the duodenum and the incision w^as closed Omental structure 
in the vicinity of the duct was sutured over the reconstructed duct The abdom- 
inal wound Avas closed Avith a Penrose dram There AAas leakage of bile for 
the first five days following the operation, Avhen it suddenly ceased and the 
Avound promptly closed 

The man is noAv in fairly good health, Avorking CA^ery day A recent X-ray 
shoAvs the tube approximately as it Avas placed m May, 1925 About a year ago 
he presented this case at the Philadelphia Academy of Surgery He sug- 
gested then that it might be Avell to consider removal of the tube Doctor 
Deaver remarked that he had a patient in whom he had used a short tube in an 
obstruction of the common duct and alloAved it to remain five years Avhen it 
Avas passed spontaneously It is astonishing hoAV long a foreign body can 
remain in a patient with little discomfort 

Dr Charles F Nassau, of Philadelphia, said that about seven years ago 
a patient came under his care Avho had a gall-bladder removed The patient 
had jaundice and fever Avhen he came to the speaker After an operation 
Avhich Avas extremely difficult and prolonged both ends of the common duct 
Avere exposed The scar tissue Avas remoA^ed and the remaining portion of the 
duct AA as found to be normal A piece of catheter Avas inserted to bridge the 
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gap between the ends of the duct which weie about one inch apart An omental 
graft was placed ovei the tube and the patient had no difficulty or recurrence 
of jaundice for about six yeais, at which time he died of carcinoma of the 
stomach The operation was never i eported but thei e is in existence an X-ray 
taken about three years after the operation which showed the tube m situ 
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Fig 7 • — Di\ erticvilum of duodenum 

DIVERTICULUM OF DUODENUM 

Dr Eugene H Pool presented a woman, sixty-two years of age who was 
admitted to the New York Hospital, October 23, 1928, because of repeated 
attacks of vomiting which had occurred for two and one-half years First 
attack was in May, 1926 At that time she vomited green mucous material no 
blood Vomiting continued for one week She had another attack of vomiting 
four months later lasting for seveial days and another attack the following 
month which lasted only one daj'^ 

There followed a period during which she was well She then had three 
similar attacks in November and December, 1927, and one m June, 1928 Each 
attack of vomiting was preceded by belching gas and epigastric distress Fol- 
lowing the attacks she lost her appetite and felt exhausted for several weeks 
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Di Walter Niles, who saw her first m June, 1928, reports that June 14, 1928, 
her urine contained a laige amount of sugar, as well as a marked reaction for 
acetone There was no diacetic acid, theie was a faint trace of albumin and 
numerous hyaline and granular casts On June 15 her blood sugar was 186 
milhgiams per 100 cubic centimeties of blood, June 16 her blood chemistry 
was as follows 


Uiea Nitiogen 

18 

mg ms 

per 

100 

c c 

of 

blood 

Non-piotem Nitiogen 

356 

mgms 

per 

100 

c c 

of 

blood 

Uric Acid 

44 

mgms 

per 

100 

c c 

ot 

blood 

Sugar 

136 95 

mgms 

per 

100 

c c 

of 

blood 

Chlorides 

46875 

mgms 

pel 

100 

c c 

of 

blood 

Creatmin 

I 879 

mgms 

per 

100 

c c 

of 

blood 


June 17 and succeeding days theie was no glycosuria 
Her next attack began on September 27, 1928 There was again a laige 
amount of sugar in the rnne witn consdcicbe acetone aid diacetic acid 
The sugar persisted for 
four days, although the 
acid bodies disappeai ed 
in t\AO days Her blood 
sugar on Septembei 28, 

1928, was 198 

Fsecal examinations 

made during the attack" — ^ ^ ^ 

showed laige amounts of ^ 


mucus and many undi- 
gested starch cells There 
were no other evidences 
of pancreatic insufficiency 
Lost twenty-five po ind" 
during past two and onc- 
half years 

February 13, the ab- 
domen was opened Ad .le- 
sions were freed between 
the gall-bladder and the 
duodenum The coloo 
was displaced downward 
and the duodenum mo- 
bilized The duodenum 
and head of pancreas 


i 



Fig 8 — Diverticulum of duodenum showing fluid level 



i 


were then lifted mesially like a trapdoor The diverticulum was then identi- 
fied closely opposed to the postenoi aspect of the head of the pancreas It was 
collapsed but measured about two inches in diameter It was, of course, retro- 


peritoneal Four or five large thin-walled veins lay on its surface These were 
ligated and divided The sac was then readily dissected free Its wall was very 
thin , its neck two centimetres in diameter was situated at the lower part of the 
mesial aspect of the descending duodenum The diverticulum was excised a 
shoit distance from the duodenum The orifice was lepaiied tiansversely with 
three rows of chromic gut Extreme care and thoroughness were necessary 
on account of the inaccessibility and the reti operitoneal position When the 
repair was completed it was felt that the lumen of the duodenum was so 
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much encroached upon that obstruction might occur Theiefore a posterior 
gastrojejunostomy was done The wound was closed without drainage 
Post-operative course entirely smooth Patient discharged twenty-one days 
after operation She has had no further complaints, eats everything, general 
health good No sugar has been noted in the urine February 3, 1929, blood 
sugar 125 milligrams per 100 cubic centimetres of blood 
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Fig 9 — Dixerticulum of duodenum, excised 


Doctor Pool thought this case to be of interest, first, on account of the 
unusual situation of a large diverticulum , it lay posterior to the head of the 

pancreas Second, because of 
the peculiar symptoms, nota- 
ble periodic attacks of vom- 
iting with h)'perglyccemia and 
glycosuria presumably due to 
pressure by tbe dilated di- 
verticulum upon tbe pancreas 
or its duct Third, these dis- 
turbances were cured by 
operation 

Dr John H Gibbon, of 
Philadelphia, said that there 
were three types of diver- 
ticulum of the oesophagus 
First, that due to perforating ulcer which is quite common Second, that due 
to a probable congenital defect in the musculature which results m a hernia- 
tion of the mucous membrane, and lesembles very closely, he thought, in 
development and pathology, a diverticulum of the oesophagus To this class 
Doctor Pool’s case belongs Of this class Doctor Gibbon has seen no case 
The thud type resembles the Meckel’s diverticulum found usually m other 
parts of the small intestine Slides were then shown illustrating an unusual 
case of the latter type which was operated upon at a meeting of the Clinical 
Society of Surgery at the Pennsylvania Hospital last fall The diverticulum 
in this case was very long, and when filled with barium, changed its shape, 
indicating a definite musculature On opening the abdomen the diverticulum, 
about the size and shape of a thumb, caiUe off from the anterior wall of the 
duodenum, and the communication between the diverticulum and the bowel 
corresponded to the width of the former The extremity of the diverticulum 
was free, which accounted for the different positions in which it was seen m 
the X-ray plates Its removal, of course, was a simple matter Doctor Pool’s 
case was a very much more serious one, and one in which successful removal 
was very much more difficult 

Dr Frank S Mathews referred to a case, somewhat like Doctor Pool’s, 
m which, 111 advance of operation, he thought he was dealing with a case of 
common-duct stone The X-ray showed a shadow to the left of the duodenum 
which was interpreted as indicating that bismuth entered the common duct 
At operation the common duct was drained, but there were no stones At 

140 



SPREAD OF BACTERIA 


autopsy the patient was found to have multiple abscesses in the pancieas A 
diverticulum of the duodenum, apparently congenital, lay in contact with the 
pancreas and opening beside the common duct It was thought that this divei - 
ticulum might be related etiologically to the suppuiative pancreatitis 

THE SPREAD OF BACTERIA FROM THE GALL-BLADDER TO THE LIVER 

Dr Walton Martin read a paper with the above title, for which see 
page 47 

Dr I S Ravdin, of Philadelphia, said that he was m Edinburgh at the 
time that Dr A L Wilkie did his work There were several veiy mteiestmg 
factors in connection with it In the first place, in the majority of instances 
in which the bile was cultured, it was found to be sterile When a culture was 
made of the wall of the gall-bladder with the mucosa intact, it was practically 
always sterile, but when the mucosa was removed in a large number of 
instances Doctor Wilkie was able to obtain a positive cultuie which coincided 
with the culture he obtained from the cystic lymph gland The organism which 
he recovered he believed to be similar to the Rosenau streptococcus which has 
a "specific affinity” for the gall-bladder Whether the gall-bladder is primarily 
infected, or is infected secondary to hepatitis is questionable It is definitely 
known that hepatitis may result from cholecystitis and that the reverse process 
may likewise take place Whether the mechanism of the infection is lymphatic 
in its origin is questionable It is exceedingly difficult to demonstrate a con- 
tinuation of the gall-bladder lymphatics into the liver substance 

Doctor Ravdin has tried this by three methods — the use of colloias, by 
air injections of the lymphatics, and by the use of carbon particles Although 
the gall-bladder lymphatics fill out exceedingly well, and the material enters 
the glands around the head of the pancreas, one does not find them passing 
back into the liver It appeared to him that although there is no doubt of the 
relationship between hepatitis and cholecystitis, that it has not been shown 
beyond any doubt that this connection is lymphogenous 
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OP THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD FEBRUARY 9 , 7 , 1929 

The President, Dr Frank S IN'Lvthews, m the Chair 

THE CURE OF SPONTANEOUS PNEUMOTHORAX 

Dr Howard Lilienthal presented a young man who, at the age of nine- 
teen years, in December, 1927, “caught cold” and on February 15, 1928, while 
attending a college lectuie experienced sudden thoiacic pain and great dys- 
pnoea Pam lasted a few minutes but the dyspnoea and slight cough persisted 
X-ray pictures levealed an extensive right pneumothorax 

Doctor Lilienthal first saw him April 20 1928, and on testing his vital 
capacity found it to be only one and one-half litres Blood pressure was 
120/80, his weight about 130 pounds The X-ray picture revealed com- 
plete pneumothorax under considerable tension for' the mediastinum was 
pushed far toward the left No tieatment was advised m the hope that, as in 
other cases under bis observation, the an might be absorbed Two or three 
nights later Doctoi Lilienthal was awakened by a telephone call and the report 
of dangerous dyspnoea and deep cyanosis The patient lived m Brooklyn and 
realwmg that prompt action was necessaiy Dr H S Fischer was requested to 
aspirate at once This was done with immediate relief and then Doctor Fischer 
inserted a tube with the aid of a trocar and cannula and applied a flapper valve 
The lung, however, did not expand although there was immediate and appar- 
ently complete relief Empyema developed and finall> he entered Mt Smai 
Hospital where June 19 Doctor Lilienthal drained the canty Iw an intercostal 
incision and placed a large tube with fingeicot valve in the opening The pus 
was so thick and there were so many fibiiii coagula that Carrel-Dakm treat- 
ment was employed Under the flapper valve suction the lung expanded and 
became adherent everywhere to the chest wah lesiiltmg in a final complete 
cure The speaker had not previously heard of the deliberate production of an 
empyema m cases of this kind, but was convinced that the effect of the subse- 
quent adhesiie pleuritis is curative in cases of pneumothorax At any rate it 
promises freedom from dangerous recurrence because the adhesions will pre- 
vent extreme deviation of the mediastinum 

He would not regard as spontaneous a pneumothorax from a punctured 
lung due to a fractured 11b Spontaneous pneumothorax m the sense he wished 
to convey did not include the condition occurring when a tuberculous cavity 
breaks into the chest This is tuberculous p3'opneumothorax The cases he 
spoke of are those which are sometimes seen in children with whooping cough 
m which tiny congenital blebs break and leak air into the pleural cavity Of 
course it would not be vise to give the patient empyema to cure a pneumo- 
thorax which will cure itself but if it wmn’t and there is danger on account of 
deviation of the mediastinum then, he felt it is a good thing to have in mind 

EARLY BANTI’S DISEASE— SPLENECTOMY 

Dr Charles Gordon Heyd presented a boy, nine years of age, born 111 
Italy living the last four yeais m New' York City The patient entered the 
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New Yoik Post-Gi aduate Hospital, to the seivice of Di M C Pease, Janu- 
ary 30, 1929, the complaint being an anaemia and a mass in the abdomen The 
parents state that tin ee yeai s ago the patient began to get pale and a small mass 
was felt in the abdomen The mass was discovered quite accidentally and aside 
fiom the anaemia theie were no othei symptoms There has never been any 
fever associated with the discovery of the mass Constipation, however, has 
been a prominent symptom He was a model ately well-developed, poorly- 
nourished, anaemic, white-skinned boy, who appeared markedly ill There was 
a marked degree of canes, chiomcally infected tonsils and a dirty condition 
of the mouth in general The heait and lungs were not noteworthy The 
abdomen appealed distended, tense, with prominent superficial veins 
Occupying the entiie left side of the abdomen from beneath the costal arch 
down to the pelvis was a mass that had the general physical charactei istics of 
an enlarged spleen 

X-ray examination showed a large, soft-tissue tumefaction in the left abdo- 
men The lower pole of the enlaiged left kidney was also noted Wassermann 
was negative, and the blood examination on admission showed a leucocyte 
count of 2700, erythrocytes 3,350,000, hsemoglobm 60 per cent , and polynu- 
clear neutrophiles 73, eosinophiles 3, basophiles, tiansitionals i, mononuclear 
leucocytes 8, small lymphocytes 8, laige lymphocytes 6 The led cells showed a 
uniform tendency to microcytosis 

The bleeding time was five minutes , coagulation time, four to five and a 
half minutes No undue fi agility of the platelets 

Date Platelets Erythiocytes II"emogIobin Leucocytes Polyiniclears Comment 

Bleeding time, 5 
minutes Coagu- 

Jan 31, 1929 70.350 3,350,000 60 2,700 73 lation time 4-5 

minutes Micro- 
cytosis 

Feb 4, 1929 143,200 3,250,000 62 3,700 73 

Feb 6, 1929 Blood transfusion 400 cubic centimetres whole blood 
Feb 9, 1929 Splenectomy 

Feb 13, 1929 273,600 3,830,000 70 11,000 79 Microcytosis 

Urinary examination showed nothing noteworthy 

The clinical diagnosis was made of infantile splenic ansemia, with Gauchei ’s 
disease as a possible second diagnosis 

February 9, 1929, the abdomen was opened thiough the left upper lectus 
incision The spleen was grossly about ten times the normal size and there 
were many dense adhesions between the spleen and the peritoneum over the 
left kidney The spleen was hard, leathery and of a dark blue-gray color At 
the superior pole were two laige adventitious blood vessels apparently coming 
from the diaphragm and at the inferior pole an additional aberrant vessel was 
noted The gall-bladder was negative to both palpation and observation In 
contrast to the spleen the liver appeared as nearly normal as seemed possible 
There was no hepatic enlargement There was no fibrosis and no hepatitis nor 
adhesions about the liver or gall-bladder The lymph glands along the under 
surface of the transverse colon were somewhat pigmented and slightly hyper- 
plastic The remainder of the abdomen not explored The operation consisted 
of a more or less typical splenectomy, during the course of which some venous 
oozing was encountered m the tail of the pancreas necessitating two mattress 
sutures through panel eatic tissue The abdomen was closed in the usual ana- 
tomical fashion without drainage 

The pathological report by Doctor Alter showed a spleen weighing 565 grams The 
capsule IS irregularly thickened and covered with fibrous adhesions, particular!} at the 
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upper pole At the hilum larger vessels are seen covered by somewhat cedematous blood 
clot On section a uniformly pale parenchyma is seen It is firm m consistency Some of 
the smaller arteries seem to be plugged with black blood clot 

Section of the spleen shows loss of lymphoid tissue The follicles are small A strik- 
ing feature is the extensive haemorrhage in the trabeculae There are also some haemor- 
rhages in the sinuses and follicles The sinuses form glandular structures which are lined 
by rather high endothelial cells The sinuses are separated bj a cellular stroma The cells 
are mostlj fibroblasts There are also h mphocytes and polynuclear leucocytes Old blood 
pigment is also seen m the sinuses Fat stains show some fat in the trabecular stroma and 
endothelial cells Pathological diagnosis — Early Banti’s Disease Doctor Alter makes 
further comment that this tjpe of fibro-adenosis tisuallj occurs in conjunction with a simi- 
lar liver lesion 

The interesting feature of this case is the fact that for at least three years, 
the parents knew the child had a mass within the abdomen During this period 
the child was carrying on functionally in fairly good condition with always, 
however, a constant an?Emia It seemed wise to remove this boy’s spleen as a 
means of bringing him back to a more normal individual The pathological 
examination of the spleen still leaves some doubt as to whether they were deal- 
ing with one of the manifestations of early Banti’s disease, or a splenic anaemia 
of undetermined pathology or finally, a variant of Gaucher’s condition 

CESOPHAGEAL DIVERTICULUM 

Doctor Heyd presented also a man, sixty-one years of age married, born 
in Germany and has resided in the city of New York for the past forty years 
His present complaint began with difficulty in swallowing, eleven years ago 
At first the patient noticed “catching or holding” of his food just below the 
midpoint of the neck For the last eighteen months it has become continuously 
and persistently worse and from time to time the patient has vomited back his 
food, which seems to come from somewhere in his neck The inability to swal- 
low has become increasingly more marked The patient has found that 
fluids usually go very much better than solid food He has lost forty pounds 
in weight 

The man presented a rather extreme degree of emaciation, and a well- 
defined aniemia Except for the X-ray findings of the oesophagus with a 
barium meal there was nothing noteworthy to be observed On X-ray exam- 
ination a diverticulum was to he seen arising from the posterior and left lateral 
aspect of the oesophagus at about the level of the cricoid cartilage The sac 
extended downward and backward and somewhat to the left between the pos- 
terior wall of the oesophagus and the anterior surface of the cervical vertebrae 
When filled with barium the diverticulum extended well below the upper 
level of the manubrium and in its gross outline was approximately the size 
of a Bartlett pear 

The complications that may be expected in operating for diverticulum of 
the oesophagus are (i) Aspiration pneumonia, (2) mediastinitis, (3) haemor- 
rhage, (4) fistula, (5) recurrence In Stetten’s sixty cases the operative mor- 
tality was 16 6 per cent and it is interesting to recall that Zenker and Siemssen 
in 1877 expressed the hope that oesophageal diverticula might be cured by sur- 
gery Sepsis and pneumonia are the most frequent causes of death Pneumonia 
can be to a large extent prevented by using a'local anaesthesia, or ethylene gas, 
by drainage of the diverticulum of its putrid contents through an oesophago- 
scope , and by avoiding pressure on the diverticulum during the course of the 
operation whereby the septic material might be forced into the lungs If 
oesophageal leakage occurs it will follow along the fascia in front of the ver- 
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tebral column and advance into the posterior mediastinum, a complication of 
great lethal potentialities Haemorrhage should be obviated during the course 
of the operation and afterward by the absence of drainage tubes Fistula and 
recurrence are fortunately very rare and to a large extent can be prevented by 
a precise operative technic and the use of the Levine tube after the excision of 
the diverticulum 

The patient was operated upon by the two-stage method The first stage 
was performed November 17, 1928 The patient was anaesthetized with ethyl- 
ene gas and an incision made in the left side of the neck, at the level of the 
hyoid bone, downward along the anterior border of the sternomastoid muscle 
The belly of the left omohyoid muscle was divided, the left lobe of the thyroid 
pulled upward and to the right The diverticulum was readily recognized and 
by blunt dissection freed, except at its neck where it joined the oesophagus 
The sac was brought oitt thi ough the upper portion of the incision m almost a 
direct line laterally from the cricoid cartilage and sutured intact into the skin 
wound The skin was closed with Michel clamps Following the first stage the 
patient was able to swallow fluids with very little difficulty At the end of 
forty-eight hours he was given solid food, which passed readily He was some- 
what disturbed by air passing into the diverticulum and ballooning it out on 
the neck On the fourth day a small incision was made in the sac to deflate it 
by allowing the escape of air One week later the patient was ansesthetized by 
ethylene gas and the first incision in the neck was opened up The sac was 
readily freed and excised close to the oesophagus The neck of the sac was 
ligated with No 2 chromic catgut and inverted into the oesophagus much after 
the fashion of the inversion of an appendix Two mattress sutures of No 2 
chromic catgut were also applied after the inversion The neck wound was 
closed in anatomical manner without drainage 

A Levine tube was passed through the nose into the stomach and for four 
days the patient was not allowed to swallow At the end of the fourth day the 
Levine tube was removed and the patient allowed soft diet The skin wound 
healed readily and with a very minor degree of infection The patient was dis- 
charged from the hospital on the fifteenth day Since his operation he has been 
able to eat anything he desires and has gained some twenty-two pounds in 
weight At the present time his only complaint is some slight fixation m the 
neck, in the region of the wound 

Dr DeWitt Stetten said he saw his first case of oesophageal diverticula 
twenty years ago He believed that the condition was not such a very uncom- 
mon one as it was thought to be at that time His paper, published in 1909, was 
one of the earliest publications on the subject in this country and the follow- 
ing year the Mayo Clinic published six cases Since that time the Mayo Clinic 
has reported over thirty cases and of course quite a number of cases have been 
reported on elsewhere Doctor Stetten’s views on the surgical handling of 
these cases have undergone some change At the time of his publication, owing 
to the high mortality, which was something over 16 per cent , he thought it was 
advisable to do a preliminary gastrostomy for most oflhe cases were elderly 
people who were much undernourished from partial starvation, and those that 
did not die of infection and mediastimtis died of pneumonia T oday he believes 
that a gastrostomy is unnecessary and he has also come to the conclusion that 
10 145 



NEW YORK SURGICAL SOCIETY 


the two-stage operation, as described by Doctoi Heyd, is the best and safest 
procedure His last case be saw about foui yeai s ago The patient was a very 
much undernourished man of seventy on whom he performed the two-stage 
operation similai to that desciibed by Doctor Heyd He used local amestbesia, 
under whicb the opeiation can be done very easily The patient made an 
uneventful recovery The opeiation is really a lelatively simple one, the mam 
point being tbe identification of the sac He was glad that Doctor Heyd 
emphasized the use of the duodenal tube to prevent leakage from the suture 
line, which can occur even m the two-stage operation The cesophageal fistula 
may take a long time to close and may interfere with nutrition of the patient 
Doctoi Stetten believed that the duodenal tube should be passed m the interval 
between the first and second stage, because it is unnecessary before tbe first 
stage and very difficult to pass as the tube tends to coil up in the diverticulum 
After the first stage, when the diverticulum has been drawn away from the 
oesophagus out into the wound, the tube will pass readily and then active swal- 
lowing can be eliminated after the second stage until dangei of leakage has 
passed If the tube has not been used as a prelimmaiy measure before the sec- 
ond stage and an cesophageal fistula does form the use of the tube then is the 
best and most lapid way of causing the fistula to heal 

Dr Walter A Sherwood thought that the principal danger m opera- 
tions for oesophageal diveiticula to be infection of tbe mediastinum A patient 
consulted him recently who had been strongly urged to submit to an attempt 
to invert and remove a diverticulum through an cesophagoscope This form of 
treatment is being quite widely advocated by a gioup of surgeons specializing 
ill the nose and throat who have had special tiainmg m the use of the oesopha- 
goscope In a numbei of instances in which such a procedure has been 
attempted the wall of the diveiticulum has been perforated and the patient has 
promptly died of mediastmitis Doctor Sherwood felt that a note of warning 
should be sounded against such an obviously dangei ous and unsuigical metbod 
of dealing with this condition 

Dr Howard Lilienthal said that before using the cesophagoscope the 
one who is going to use it should examine the structure of a diverticulum of 
the oesophagus As Doctor Heyd has explained, the diveiticulum is apt to be 
extiemely thin and very friable and the danger of operation manipulation from 
within IS greater than operation from without However theie is anothei oper- 
ative procedure which may be described as tbe first stage of tbe operation 
Doctor Heyd has done and letting it go at that If the patient is veiy feeble 
and one is afraid to do any more a comfortable existence is possible with this 
first' stage only Cases have been reported m which the sac was carefully dis- 
sected out, brought up into the neck and fastened there leaving the open part 
of the diverticulum lowest It is said that cases treated m this way give excel- 
lent clinical results and eliminate the risk of mediastmitis 

Dr Alexis V Moschcowitz stated that m a leceiit case he was tempted 
to do a one-stage operation on what he believed to be a particulaily suitable 
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case of diveiticnluni of the oesophagus In this particular case, local anies- 
thesia was used and the opei ation was entirely painless 

Doctor Moschcowitz has found that diverticula of the oesophagus have a 
peculiar yellow coloi which is sufficient to leiidei their finding very easy He 
has also found that the finding of the divei ticulum can be mateiially aided by 
a competent oesophagoscopist who will intioduce a light at the right moment 
into the oesophagus This divei ticulum was ver)'- small and Doctor Moschco 
Witz was able to obtain a very good mveision sutuie , drainage with a small bit 
of lubbei dam Within ten days’ time, the wound had appaiently completely 
healed, but it bioke open and started a leak The leak was veiy small but it 
was sufficient to make the feeding of the patient very difficult and he gradually 
lan down m spite of the introduction of a duodenal tube foi the purpose of 
feeding In the course of time, the patient became disgusted with surgery and 
finally he was dischaiged with a small leak and sent back to his home town 
When the patient i cached his home, less than foity-eight hours aftei his dis- 
charge, Doctoi Moschcowitz received a telegiam that the divei ticulum was 
closed This has lemamed closed ever since that time The patient was seen 
by Doctor Moschcowitz about two months ago, at which time, he enjoyed the 
best of health 

Dr Frank S Mathews said that when operating on an oesophageal diver- 
ticulum m a woman, eight5'--foui yeais of age, undei local aneesthesia, he had 
found his only difficulty depended in the friability of the sac On delivering it 
the sac was torn extensively Packing was introduced about it and the whole 
sac sloughed, leaving a fistula which closed spontaneously Hence there was 
no second stage to the opei ation 

Doctor Heyd, m closing, said he had been surprised how easily the opera- 
tion could be peifoimed The sac was readily lecognized and the moment 
that it was transfixed to the neck, swallowing could i eadily take place without 
back flow into the diverticulum It would seem that many of these cases of 
oesophageal diverticula are not lecogmzed and that the oidmary surgeon 
appioaches them with feai and trepidation The two-stage operation elimi- 
nates piactically all feai of infection of the mediastinum The Levine tube is 
a great aid m neck surgeiy as it peimits feeding without the necessity of the 
patient swallowing 

OSTEOGENETIC SARCOMA OF THE HUMERUS 

Doctor Heyd presented a man, twenty-three years of age, born m New 
Yoik, who enteied the New Yoik Post-Graduate Hospital December ii, 1928, 
complaining of swelling of the left arm, with constant pain of a dull heavy 
character of thiee weeks’ dui ation About a month ago he noticed that the 
left arm above the elliow was laigei than the right, and theie was considerable 
soreness Condition lemained unchanged for about two weeks The arm 
lapidly iiici eased in size and became veiy tender Ph3^sical examination was 
ummpoitant except foi the left aim X-iay of the thoiax showed little 
evidence of pathological change Theie nas some slight light bronchial thick- 
ening but no evidence of pai enchymatous infilti ation X-raj of the left arm 
and shoiildei showed a fusifoim tumoi of osseous ongm, occupying the mid- 
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die of the left arm There was periosteal elevation with irregular subperios- 
teal bone proliferation and slight cortical destruction, suggesting periosteal 
osteogenetic sarcoma 

Clinical examination of the left arm showed a fusiform neoplasm occupy- 
ing the entire left arm from the shoulder to the elbow On palpation the tumor 
seemed to be due to bony growth but there was no egg-shell crackling There 
was a peculiar red-blue blush over the entire arm and the superficial veins 
were dilated 

Disarticulation of the shoulder was periormed under ethylene ansesthesia 
December 12, 1928 The first incision ligated the axillary artery in the third 
portion of Its course at the inner border of the coracobrachiahs muscle The 
larger nerves were pulled downward, injected with one cubic centimetre of 
absolute alcohol and divided Following this the disarticulation of the left arm 
was made at the shoulder After the ligation of the axillary vein the only vas- 
cular anastomosis was between the acromiothoracic artery anastomosing at the 
anterior circumflex Bleeding was unusually well controlled and offered no 
difficulties The post-operative course was uneventful 

Examination by Doctor Alter showed a specimen consisting of the left arm 
which was disarticulated at the shoulder It was very well developed The 
hand and lower forearm showed nothing unusual The skin showed nothing 
unusual About the middle of the humerus theie was a spindle-shaped swell- 
ing On section a great deal of blood escaped from irregular cavities There 
was a growth, thirteen centimetres in length, which seemed to spring from 
the periosteum of the humerus It occupied about tbe middle third of the 
arm The growth extended to within six centimetres of the neck of the 
humerus The tumor was very soft friable and broke down under the least 
pressure Throughout the muscle tissue theie seemed to be a capsule in some 
places, but free invasion was also seen There was a great deal of bony tissue 
throughout the muscle The microscopic examination showed a neoplasm 
which consisted of large polyhydral cells The nuclei weie mostly elongated, 
vesicular Mitotic figures were exceedingl3>- numerous There were numerous 
giant cells of the endothelial type There were veiy rich blood vessels every- 
where There were also large cavernous spaces lined by one layer of cylindri- 
cal cells filled with red blood cells The growth invaded the bundles of striated 
muscle very extensively Palhologtcal diagnosis — Telangiectatic periosteal 
sarcoma of the humerus Note — This is one of the most rapidly grow- 
ing neoplasms 

The patient made an uneventful recovery and was discharged from the 
hospital on the tenth day after operation 

Dr Howard Lilienthal said that in all cases of sarcoma the patients 
should be treated post-operatively by a course of Coley’s mixed toxins He 
was convinced from a long, careful experience that this has a great deal to do 
with not only the cure of inoperable cases but with the prevention of recur- 
rence He strongly urged that all these cases be submitted to that treatment 

ACUTE DIFFUSE HJEMORRHAGIC PANCREATITIS 

Dr John E Jennings piesented a woman, twenty-seven years of age, the 
mother of three children 

Thirty-six hours before her admission to the Brooklyn Hospital, Janu- 
^ 7 ’ 1922, she was suddenly seized with pain in the epigastrium which was 
severe and boring in character, radiating to the back Nausea and vomiting 
accompanied the pain and pf rsisted The pain was not relieved by hypodermic 
injections of morphine and increased in severity There was a record of two 
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previous attacks of similar character but of less severity The first, three 
years , the second, six weeks previous With the last a slight and transient 
jaundice occurred There was also an irregular story of digestive disturbance 
No other serious illnesses and no operations She was a well-nourished 
young woman whose abdomen showed marked tenderness m the epigastrium 
and right upper quadrant No masses could be made out, rigidity was 
moderate Tempeiatnre qg° , blood count 20,350, leucocytes 90 per cent 
polymorphonuclear 

A diagnosis of acute pancreatitis was made and an immediate section made 
There was free fluid m the peritoneal cavity and turbid serum stained with 
blood The gall-bladder was somewhat thickened and a single stone was pal- 
pable within it The pancreas was enormously enlarged, the head four inches 
across and two inches thick, the bod}' and tail were proportionately thick, 
purple and engorged with blood The duodenum was thickened and oedem- 
atous The gastrocolic omentum was separated and the body of the pan- 
creas punctured with a Kocher clamp Copious alarming hsemorrhage ensued 
which, however, ceased m a few minutes with evident shrinkage m the gland 
Puncture repeated further to the left with the same eflfect A third puncture 
was made 111 the head of the pancreas beneath and to the right of the duo- 
denum At the end of this procedure the head and body of the pancreas were 
found to be about two-thirds their former size Cholecystostomy with removal 
of one stone A suprapubic stab dram of a raffia dressed tube was set m the 
pelvis Drams also set near the point of puncture m the capsule of the pan- 
creas The gall-bladder was drained and the abdomen closed m layers as 
usual with continuous chromic catgut, interrupted chromic, silkworm-gut 
stay sutures and silk 

Her convalescence was stormy A rather active peritonitis was, however, 
finally controlled and she was discharged from the hospital on the fortieth day 
after operation Several attacks of cholecystitis followed, m the fourth of 
which a cholecystectomy was performed by another surgeon, three years ago 
Since then she has been free from symptoms 

CHRONIC PANCREATITIS 

Dr John E Jennings presented a man, thirty-eight years of age, who 
seventeen months ago was suddenly seized with a severe attack of pam 111 mid- 
epigastrium which radiated to the back at the level of the lower ribs This 
lasted only a few hours One year later a similar attack of longer duration 
\vas followed by epigastric soreness and nausea for several days Since that 
time he has had repeated attacks of indigestion and occasional slight jaundice 
He w'as first seen at his home November 30 Four days ago he had been again 
seized ivith sharp epigastric pam and backache with nausea and "vomiting 
His epigastric tenderness was marked, with no masses and moderate right- 
sided rigidity He w'as slightly jaundiced He \vas removed to the Brooklyn 
Hospital where on a fluid diet with the administration of fluid by rectum m 
liberal amount his tenderness subsided and his jaundice disappeared Decem- 
ber 6, one w'eek after admission his icterus index w'as 17 His coagulation 
time tw'elve minutes, his bleeding time seven and one-balf minutes, his serum 
calcium 1 1 7 milligrams m 100 cubic centimetres December 7, 1926, an inci- 
sion was made from the tip of the ensiform downward and outw'ard to a 
point tw'o inches to the right of the navel The liver and gall-bladder were 
firmly adherent to the surface of a scar m the abdominal w'all The stomach 
and duodenum w'ere intimately adherent to the luer The pancreas was stony 
hard throughout its length The stomach and duodenum were dissected free 
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from the liver edge, the common duct isolated and opened, found dilated and 
thickened but without obstruction The gall-bladder which was markedly thick- 
ened but contained no stones was lemoved with two ligatures on the cystic 
duct and a separate ligation of the vessels A T-tuhe dram was placed m the 
common duct and a raffia diessed tube to the kidney fossa and the abdomen 
closed 111 layers His convalescence was uneventful and he left the hospital six- 
teen days after his operation, wearing his common-duct dram and a flask 
attached to it Six weeks latei after a slight indiscietion m diet he came to the 
office complaining of (i) A central umbilical pain which felt “like a gall- 
stone pain aftei a hypo” This pain was almost constant and was reflected to 
the back, (2) a pain which occuried in paroxysms m front of the left nipple 
and shot through behind the left shoulder, (3) griping pains low m the abdo- 
men , (4) moie 01 less constant nausea, (5) indigestion and heartburn A day 
or two of rest on liquid diet and further caution as to his diet m future Avas 
follo\ved by disappeaiance of these symptoms The tube was allowed to remain 
m place foi 100 days when it w'as lemoved and the drainage closed m a few 
days and the tract closed He has had a few' slight and diminishing attacks of 
indigestion and epigastiic pain since, but is W'ell if be is careful 

Note — Four years ago after several prolonged attacks of indigestion with remittent 
epigastric and right hvpochonanac pain he was operated on for gall-stones, seveial of 
which were removed and he thinks his gall-bladder He has a right upper abdominal scar 
extending downw'ard from the tenth costal cartilage for four inches 

Doctor Jennings piesented also as a case of chiomc pancreatitis, a 
woman forty-six years of age, who w'as admitted to the Brooklyn Hospital 
September 23, 1927 complaining of pain m the right dorsal region radiating 
to the epigastrium This pain began tw'o weeks ago c|uite suddenlv She tooK 
uarm w'atei and epsom salts Vomited and w'as somewhat iehe\ed Three 
days later she had a similar attack w'liich w'as somewhat more prolonged Two 
days before admission the present attack began and has been gi owing more and 
mere severe She gave a histoiy ot an attack of influenza m 191S and of an 
operation for colloid goitie intiathoiacic, six months ago She w'as a large, 
stout, ruddy w'oman Examination of her alidomen which is obese, shoived 
epigastric tenderness, mai ked on deep pi essure ivith tenderness also present in 
the right subcostal area Slight jaundice piesent September 27, 1927 an 
S-curved incision from the tip of the ensifoim downw'ard and outward to a 
point opposite the navel was made The transveisahs w'as spht transveisely 
The gall-bladder w'as thick, light m color adheient to the liver aid omentum 
It contained many stones The cystic duct w as dilated The common duct w'as 
dilated The head of the pancreas W'as hard The liver was markedly con- 
gested, its edge thick and round The common duct was opened and a stricture 
found at the ampulla w'lth a small diverticulum containing a stone buiied in 
the head of the pancreas The stone w'as removed and the stenosis dilated to 
24F with a male sound The gall-bladder w'as lemoced The vessels and duct 
were tied separately and a T-tube placed m the co union duct She had a noi- 
mal convalescence and w'as discharged October 23 She wore hei dram for 
100 days W'lth no subsequent inconvenience w'hen it was removed and the sinus 
promptly closed She reports heiself entirely free fiom symptoms 

SURGERY OF THE PANCREAS AT ROOSEVELT HOSPITAL 
BETWEEN 1918-1928 

Dr Alfred Stillman read a paper w'lth the above title, for which see 
page 58 
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Dr Allen O Whipple said that the making of punctures into the pan- 
el eas and incisions through the capsule in cases of acute pancreatitis were 
associated with definite dangers and difficulties He had seen one patient oper- 
ated upon by another suigeon, die on the table as the result of making an inci- 
sion into the panel eas, and had seen two autopsies m which there was exten- 
sive haemorihage lesultmg fiom it He can see the leason for making incisio is 
into the panel eas and peihaps they are indicated in veiy severe types, hit 
thinks it is a gieat mistake to apply such measures to the pancreatitic cases 
where the entiie organ is not involved The plunging of instruments into the 
organ means destiuction of moie pancieatic tissue and fuithei neciosis of the 
pancreas Foi the leasons mentioned m five cases of acute pancreatitis he has 
opeiated upon he has not used this method and his moitality has been twenty 
pel cent 

He felt if incisions oi punctmes are to be done they should be done with 
extreme caution and only m cases where theie is a veiy maiked swelling and 
haiinoiihage into the panel eas 

Dr Morris K Smith said that m going over lecoids of jaundiced pa'-ients 
a*^ St Luke’s Hospital he had found a woman lecoided as having carcinoma of 
the pancreas on whom a cholecystogasti ostomy had been done and who w^as 
ahve and well foiii yeais later This ivas undoubtedly a case of pancreatitis in 
the light of end lesult It furnishes an argument for anastomosis between 
ga I-b’adder and gasti o-intestmal tract in suitable cases of supposed pancie- 
atic caicinoma 

Doctor Smith had himself opeiated on an emaciated jaundiced eldeily man 
m wdiom an enlarged hard panel eas led to the diagnosis of carcinoma Chole- 
cystogasti ostomy ivas done Tivo months latei the patient reenteied the hos- 
pital on the medxal seivice rvith blood sugai of over 300 and glycosuiia He 
was under tieatment for several months during wdiich time the hyperglycsemia 
and glycosuiia cleaied up and he wms able to take a legular diet His jaundice, 
which w^as nevei marked, recurred, due probably to contracture of the stoma 
His general condition remained about the same The course of the disease in 
this patient over a period of six months’ obseivation, during wdiich time there 
w^as development of diabetic manifestations wnth lecoveiy, raises the ques- 
tion as to the possibility of an inflammatoiy lather than neoplastic lesion in 
the panel eas 

Dr How^ard Lilienthal said there is one* method for diagnosing cancel 
of the panel eas wdiich is not ahvays thought of and that is the discovery of 
Viichowi’s gland in the neck He has seen three cases illustrating this He 
washed also to thiow his influence m favor of cholecystogastrostomy 111 cancer 
and especiall)’- if pi oven cancel and if it is not proven cancer and patient is 
dying of acute jaundice wuth distension of the gall-bladder it is not going to do 
any haim If a patient thus treated lemains well for four years this is certainly 
no aigiiinent against the opeiation He has heaid it spoken against by friends 
of his own whose opinion he would oidinarily respect because these patients 
laiely suivive foi a veiy long time If the)'- live a few months without jaun- 
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dice and itching the patient and his family are well satisfied One of his most 
grateful patients died four or five months after this operation and his family 
were most grateful because of the relief afforded 

Dr Alexis V IMoschcowitz stated that he has found that patients with 
carcinoma of the bile ducts and pancreas stand operative interference \ery 
poorly His operative mortality m cases of advanced jaundice, due to car- 
cinoma of the head of the pancreas, has been so appalling even after an ordi- 
nary exploratory incision and considerably highei after cholecystogastrostoiny 
or similar operations, that be is now inclined to den)' operation when con- 
fronted with an undoubted case of carcinoma in tins region IMerely to alle- 
viate tbe not very annoying symptom of itching of the skin is not sufficient 
indication for him to advise this operation 

As to the paper of Doctor Stillman, Doctor Moschcowitz was in full accord 
with the opinion expressed by the writer that there are various forms of acute 
pancreatitis There are some cases that will absolutely get well without any- 
thing being done and there are others that will die whether anything is done 
for them or not There remains however, an intermediate group for which 
something may be attempted If there is a definite collection of an exu- 
date or blood in front of tbe pancreas. Doctor Moschcowitz does not mind 
incising the peritoneum overlying the pancreas, but he never enters the pan- 
creas itself He usually drains with large packings of rubber dam He has 
succeeded in saving some cases In the occasional case which is operated upon, 
usually under mistaken diagnosis and m which small patches of fat necrosis 
are found throughout the peritoneal cavity without any large exudate in the 
region of the pancreas and without gall-stones in the gall-bladder, he has usu- 
ally closed them up without any operative interference upon the gall-bladder 
His experience with these cases has been that they do just as well as the cases 
111 which the gall-bladder is drained routinely It is possible that these patients 
get well in spite of the cholecystostomy, not because of it 

In this connection. Doctor Moschcowitz related a case opeiated upon sev- 
eral years ago with a large collection of blood in front of tbe pancreas At tins 
time a cholecystostomy was done The dram was kept up for a very long 
period, and the patient was about to be discharged with orders to continue the 
drainage for some time, when suddenly, the patient again became exceedingly 
ill and had practically the same symjitoms as she had at the first operation A 
second laparotomy was done and a perfectly fiesh haemorrhage was found in 
front of the pancreas in spite of the well-functionating cholecystostomy 
Dr Thomas H Russell said that cyanosis is a diagnostic sign that he has 
paid a good deal of attention to in cases of pancreatitis In every case of pan- 
creatitis that he has seen cyanosis has been jiresent He has also noticed that 
pain in the back when associated with a history of gall-bladder disease ivas 
very indicative of chronic pancreatic disease In operating upon cases of acute 
pancreatitis he thought it wise to make punctures in the pancreas — these are 
usually done with the finger — then packing in iodoform gauze to control the 
bleeding, which he had never found difficulty in checking In one case of acute 
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pancreatitis he had made several punctures in the head of the pancreas and the 
patient later developed a large abscess m the tail of the pancreas which made 
him think that he had not made enough punctures m the pancreas In operat- 
ing upon cases of chronic pancreatitis he has made a practice ot suturing a 
small rubber tube m the common duct having the end of the tube to extend 
into the duodenum and closing the common duct over the tube The tube 
remains in position for three months to a year or more and seems to give better 
results than the simple T-tube as ordinarily used 

Dr Frank S Mathews wondered whether the relation of gall-stones to 
pancreatitis is a simple mechanical one In one of the cases reported by Doctor 
Jennings there was a single stone in the gall-bladder and no history of stone 
passing before the attack of pancreatitis In one of his own cases he had 
removed a gall-bladder with stones from a patient who developed a subacute 
pancreatitis two years later from which she recovered without operation 
There was no reason to think m this case of the passage of stone at the time 
of the pancreatitis Doctor Stillman had referred to a case of dermoid cyst 
of the pancreas In any abdominal viscus, except the ovary, they are exceed- 
ingly rare Bland Sutton said, many years ago, that they never occur in any 
abdominal viscus except the ovary This is but another illustration m proof 
that the word “never” should rarely be used in medicine 

Doctor Stillman, m closing, spoke of Doctor Russell’s warning to look 
for cyanosis as a symptom of acute pancreatitis , he said that although he knew 
It was regularly described he had never seen it m pancreatitis In France, dur- 
ing the war, he had a soldier under his care who had all the typical signs of 
acute pancreatitis with cyanosis of face and extremities He got so excited 
over this typical picture that he asked every doctor he could at the post to see 
the patient At autopsy it turned out to be a ruptured ulcer of the sigmoid 
with generalized peritonitis and no pancreatitis Until Doctor Lilienthal spoke 
he was going to say one could not tell chronic pancreatitis from carcinoma of 
the pancreas Carcinoma, however, is such a short disease that a wait of a 
month or two will make the diagnosis by a marked loss of weight and strength 
As for incising the pancreas. Doctor Stillman felt the incision should be super- 
ficial , he did not see the necessity for going deep and perhaps starting a hsem- 
orrhage He simply opens the overlying peritoneum, if the disease has not 
already accomplished this In answer to Doctor Mathews, he had not meant 
to lay the blame entirely on stones as a cause of pancreatitis although he 
thought them most important Drainage of the gall-bladder may not relieve 
every case because every case is not secondary to the gall-bladder, but where 
stone IS a factor and there is backflow into the pancreas, drainage of the gall- 
bladder or common duct will probably be helpful 
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SARCOMA OF THE BREAST WITH FOREIGN-BODY 
AND TUMOR GIANT CELLS' 

Sarcoma of the bieast with foreign-body giant cells and eaily local recur- 
rence larely occurs In a senes of 7763 breasts, or portions of breasts, 
lemoA^ed at the Mayo Clinic theie -weie only twenty-nine s?i comas one of 
which contained foieign-body giant cells 

RnroRT or a Casi- — The paiient, a woman, aged fift\ -seven j'ears, registered at the 
Majo Clinic, Fcb"ua y 5, 1 ') 2 q She had been married tw'entj -seven jears and had 

never been pregnant One sister w'as supposed to have died of 
cancer of the stomach The patient was struck by a baseball 
in May or June, 1928, and she first noticed a lump m the left 
breast in August She d d not consult a phy sician until Octo- 
ber, at w'hich time partial simple amputation was done The 
tumor proved to be malignant In January, 1929, a nodu’e 
appeared in the scar and one Rnntgcn-ray treatment w'as given 
The nodule continued to enlarge rapidly 

Examination disclosed three nodules on the left wall of the 
chest beneath a half circular scar The patient’s general plnsi- 
cal condition was good, she had not lost w'eight Rontgeno- 
grams of the chest, and the \\ assermann reaction on the blood 
W'cre negative The h'emoglobin was 74 per cent 

Radical operation for recurrent malignant growth of the 
breast w'as performed February 8 Four tumors w'ere found, 
the largest of which w'as 25 centimetres m diameter and was 
situated SIX centimetres posterolateral from the scar The 
tumor next in size w'as two centimetres m d ameter and was situated just beneath the skin 
in the suture line Both tumors w'ere c\stic, the larger containing a cyst one centimetre 
in diameter These tumors were surrounded by dense fibrous tissue The tw'O smaller 
tumors W'ere firm and elastic and were situated higher on the wall of the chest nearer 
the axilla Neither contained cysts and they w'ere not encapsulated The smallest 
measured i 25 centimetres in diameter and w'as embedded in fat The primary tumor 
(removed elsew'here) measured approximately three centimetres in diameter, was cy'stic, 
and surrounded by dense fibrous tissue All of the tumors w'ere gray' The absence of 
enlargement of axillary lymph nodes w'as striking 

The primary tumor consisted of ovoidal and spindle-shaped cells of varying size 
and Iving m a somewhat hyaline matrix The cytoplasm of these cells stained pink wnth eosin 
and the nuclei varied in shape and staining reaction There w'ere many capillaries through- 
out the tissue and also haemorrhagic cystic degenerating areas which contained many 
foreign-body giant cells These giant cells were round, ovoidal and irregular in shape 
and contained as many as seventy -five nuclei which resembled endothelial cells, lying 
m a smooth pink cytoplasm Through the tissue w'ere many mitotic figures and also 
tumor giant cells and foreign-body giant cells The recurrent nodules which were removed 
show'ed the same picture as the primary tumor (Figs i, 2 and 3 ) In all the tumors 
there w'ere a few scattered or collected fat cells 

* Submitted for publication May 3, 1929 
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sist in spite of the sarcomatous change of 
the connective tissue Any variety of sar- 


Mammaiy sai comas aie commonly desciibecl as adenosai coma adeiio- 
cystic sarcoma, and so foith, some of which contain foieign-body giant cells 
The occurience of the epithelial glandular element m their stiucture is most 
easily accounted for by assuming that they develop in tumoiS of glandular 
architecture many of whose elements per- _ 

coma may appear m benign tumors- If ^ ^ 

the cells are small and fairly solid, the sar- V 
coma IS usually described as round-cell or 
spmdle-cell and if giant cells are 
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once of the glandular element is sometimes 
no^ed, its significance is often neglected in 
.lammg the tumor There are tumors de- 
sciihed as having the chai acter istics of 
sarcoma and carcinoma ^ If the tumoi is tun,of 'g." 
large and if cysts have foimed in it, all 

else is likely to be lost sight of and the saicoma is called cystosarcoma, cystic 
sarcoma, cystadenosaicoma, or adenocystic sarcoma, if cartilage oi bone is 
found the tumor is cahecl chondiosaicoma. osteosarcoma, ossifying sarcoma 
or osteochondiosarcoma Usually by examination of the tumor aftei removal, 

a'd frequently by micioscopic study of 
vai ous portions, the correct pathologic 
diagnosis can be made ^ 

^ ' i ,-v,| The giant cells seen in the tumors in 

^ , 1 *. -c ^j-jg g^gg reported here were of two kinds, 

the foreign-body giant cells and the true 
tumoi giant cells, with the former greatly 
in excess The foreign-body giant cells 
were similar to those seen in giant-cell tu- 
mors of bone tuberculosis, gumma, sur- 
rounding a foreign substance such as linen 
" or catgut, blood pigment or cholestenn 
crystals ^ Mallor} believes that the foreign- 
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-See Fig 2 

body giant cells are formed by fusion of endothelial leucoc}tes Maximow, 
howevei, believes that they come from wandering or free histiocytes The true 
lumoi giant cell differs from the foieign-body giant cell by haMiig large irreg- 
ulai nuclei and fiecpiently a mitotic figuie 


SUMM \RY 


This is the fiist case of saicoma with foreign-body and tumor giant cells 
occuiimg in a senes of 7763 bi casts, or poitions of breasts, remo\ed at the 
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Mayo Clinic The recurrent nodules were noticed about four months after 
the primary tumor was removed Primary tumor and secondary nodules all 
contained foreign body and tumor giant cells 

William L A Wei lbrock, M D , 
of Rochcsie) , Mmn 

Fiom the Section on Smgical Pathology of the Mayo Clinic 
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AN IMPROVED DRAINAGE TUBE 

Drainage tubes usually used m the surgical clinics are either too soft and 
collapsible, vie , the Penrose tube the cigarette drain consisting of a strip of 
gauze drawn through a Penrose tube which, after a few hours, loses its capil- 
larity, because the gauze becomes saturated with the fluid drainage material, 
the cigarette dram collapses and drainage ceases , or rigid drainage tubes -which 
cause pressure necrosis or hccmorrhage when near a blood vessel It occurred 
to me that if we could combine the above types without the disadvantages 
mentioned, we would have an ideal drainage tube 

With this premise in mind, last year, in my division, on the service of 
Dr Joseph Tenopyr, at the Kings County Hospital, I devised the following 
tube (Fig i) which proved satisfactory in draining empyema, suppurative 
appendicitis, cholecystectomy, etc In consists as per illustration, of three 
equal lengths of Penrose tubing, two ot which are cut lengthwise Placing 
one upon the other, on their convex surfaces, they are rolled like a cigarette, 
rather tightly and with a forceps drawn through the uncut piece This makes 
a firm tube, yet not rigid, not causing pressure necrosis or hiemorrhage, always 
patent, does not kink Any diameter Penrose tubing may be used in making 
this tube to suit the given case We have used one-half inch for nephrectomy, 
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three-quarter inch for suppurative appendicitis, and cholecystectomy, one inch 
for empyema, several one-inch tubes for pelvic abscess drained through the 
cul-de-sac of Douglass The tubes have been left for ten days or more in 
some of these cases, and at no time, when removed, have we found the 


tube collapsed or kinked 
Another advantage with this 
type of drainage tube is, that if 
It becomes plugged, the inner 
rolled cut pieces may be 
removed and fresh rolled pieces 
reinserted without any incon- 
venience to the patient This 
tube, like all other drainage 
tubes, IS transfixed with a 


IDRAIHA.GE Sd. 
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safety pin, to prevent it from 


falling into the wound 

The designation “No 83,” 
IS because it was on ward No 
83, at Kings County Hospital, 
where this new type of drain- 
age tube was first used “New,” 
because after a rather careful 
search of the literature, I have 
been unable to find it described 



As a matter of fact, through 
my request, the research bureau 
of Nelson Loose-leaf Surgery 
referred this question to its 
editor-in-chief, Dr Allen O 
Whipole His answer, quoting 
his own words, “So far as I 
know this has not been 
described in the literature ” 

Gaetano de Yoanna, M D , 
of Bi ooklyn, N Y 
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Fig I — Stage I Three equal size Pemose tubings 
(A B C) Stage II Two tubings (B C) are cut open 
Stage III Cut tubings are placed one upon the other 
(B -p C). convex sides up, and tightlj rolled together 
upon these sides to have a successful result Stage IV 
A long forceps is placed through uncut tubing (A) and 
then ends of forceps hold rolled tubings (B + C) tightlj 
in place Stage V Uncut tubing (A) is drawn o\cr 
rolled tubings (B C) Stage VI (B + C) released, dis 
tend m (A) and form one 


RETROPERITONEAL HERNIA 5 

Casl I — Coil of ilcuiii meat cd atcd lu I’oitciioi f>cntoiicaI I'onch — \ man, fifta-one 
jears of age, was admitted to Brookhn Hospital Februart 23, 1928, on account of abdom- 
inal pain and vomiting One week before admission, he began to suffer from cramp-hke 
pains in lower abdomen, temporarj relief was experienced bt a cathartic For two 
dajs preceding admission, the pretious pains and constipation had returned Plnsical 
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Fig 


I — Coil of ileum incircernted in post 
peritoneal pouch 


examination was negative except for moderate tenderness m the abdomen A gastro- 
intestinal senes of X-rav pictures was taken and interpreted by the radiologist as indi- 
cating obstruction of the small intestine in its proximal half On the fourth day after 
admission, condition having persisted, the abdomen was opened under local aiuesthesia 
followed by gas anesthesia A large mass of \hstended ileum was exposed This was 
traced to the right iliac fossa where a broad peritoneal band w'as found, at the edge of 

w h ch the distended ileum collapsed This band 
proved to be the anterior layer of a large peri- 
toneal pouch m w'hich lay about a foot of col- 
lapsed ileum CFig i ) The anterior wall of 
this pouch w’as divided freely, laying the space 
wide open Following this division, the dis- 
tended *gut gradually contracted and the col- 
lapsed gut gradually distended There was no 
gross damage to the internal w'all at any part 
The abaommal wound w^as closed in the usual 
manner, uncomplicated recovery follow'ed The 
patient w'as discharged on the eighteenth day 
after operation Three months later he w'as 
reexamined and reported perfectly w^ell 

Case II — Scqucstiafwn of appendix in 
ictiocolic fossa — A male, twentv-four a ears of age, w'as admitted to the Brookhn Hos- 
pital Jul\ i8, 1929, w'lth the lustor\ that for 
three davs he had been suffering from pain 
referred to the right low'er abdominal quad- 
rant This was accompanied with nausea 
On admission, there w'as marked rigidit\ and 
tenderness over the right lower rectus mus- 
cle Temperature 99, pulse 60, respirations 
20, white-blood cells 7800, pohmorpho- 
nuclears 74 per cent The abdomen w'as 
promptly opened bv incision through the 
low^er right rectus muscle w'hich exposed the 
right iliac fossa, but no appendix appeared 
Strong traction on the C'ECum upward and 
to the left revealed the appendix folded and 
fixed in the external retrocohe fossa ( Fig 2 ) 

The appendix w'as removed It was ten centimetres long and one centimetre m diameter 
Its serosa w^as roughened and the subserous veins were congested The wall of the appen- 
dix was thickened Sections of the appendix show'ed marked venous distention and 
oedema in the tissue spaces , no inflanimator> exudate present Patient made uninter- 
rupted recoverj and w as discharged on the fourteenth daj 

JoFiN H Long, M D , 
Biooklyu, Nezv Yoil 





u' L’M'H'' 

Fig 2 — Appendix folded 111 retrocolic fossi 
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A Surgical Diagnosis, by J Lewi Donhauser, M D Large octavo , 
cloth, pp 799 New York, D Appleton & Co , 1929 

It IS but a few months (see Annals of Surgery March, 1929) since the 
book of the London surgeon, Walton, on “Surgical Diagnosis” was the sub- 
ject of review in the Annals of Surgery Here conies a new book from 
an American clinic, the author of which has been a teacher of suigical diag- 
nosis to students for some twenty years The book is announced as essen- 
tially one for medical students, hospital residents and general practitionei s 
As one turns its pages, the impression is strong that it is the outgrowth of 
methods of class instruction which the author has developed during his many 
years in the class room This is especially emphasized 111 the fiequency with 
which charts are employed to present the differential diagnosis of vai lous con- 
ditions The author states, 111 his preface, that illustrations have purposely 
been omitted except in the chapter on Fractures and Dislocations Notwith- 
standing this, the book assumes proportions that are notable both for the 
number and size of the pages 

The value of illustrations m a treatise on diagnosis is so gieat and their 
use IS so imperative, that their absence must necessarily greatl}'’ detract from 
the value of any tieatise devoted to the subject of surgical diagnosis and 
yet, their use in any adequate number must necessarily so swell the size of any 
book as to take it out of the categoiy of a handbook at once, destioy its use- 
fulness as a class-room textbook foi students and relegate tbe book to the 
domain of books for reference This is well illustrated m the “Surgical Diag- 
nosis and Treatment,” edited by the late Albert J Ocbsner, by its four 
large volumes The book on “Surgical Diagnosis’ winch perhaps is most 
nearly compaiable to this one of Donhauser is that of De Quervaui (1926), 
which IS about the same length (pages 937) but contains 750 illustiations 
If one chooses for purposes of compaiison such a subject as Tumors of tbe 
Side of the Neck, one cannot help but realize the extieme importance and 
value of such a senes of illustiations as the book of the Berne surgeon 
presents as placed by the side of the meagreness and insufficiency of the 
infoimation on the subject which the pages of the Albany surgeon, devoid 
of illustiations, give to their readers And so, one might go on through many 
othei subjects On the othei hand, the book of Donhausei bas its own ments 
Special importance and value aie attributed to pioper history taking and a 
consideiable amount of space is devoted to piopei methods of jirocedure The 
legional and etiological chaits which ha\e already been mentioned, aie a 
special featuie of tbe book These how’CAer aie redolent of the clacs room 
and leally need the jiiesence and exposition of the teacher for then jiroper iicc 
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This book of the Albany surgeon is especially timely as a contribution 
to the general discussion of the place in medical education which a small hos- 
pital medical school may fill That such a place has been in the past a not 
insignificant one, the careers of such men as Corydon Ford, Moses Gunn, 
James R Wood, Hugh H Toland and many others demonstrate 

Diabetic Surgery By Lei and S McKittrick, M D , and Howard F 
Root, M D Octavo , cloth , pp 269 Philadelphia, Lea & Febiger, 1928 

The surgery of diabetes, long a matter of despair and failure, has been 
placed upon a new footing by the introduction of insulin m the treatment of 
diabetes and the present book is planned by its authors to describe the new 
surgery which has sprung out of the “Banting Era ” In this book the authors 
present the results which have been obtained at the New England Deaconess 
Hospital during recent years As the authors state m their preface, they have 
attempted to paint a composite picture of the conditions found m a large series 
of cases and to describe the methods of medical and surgical treatment used 
The results which are summarized in the book itself present an entirely new 
and most encouraging statistic for the new surgery As Dr Daniel F Jones 
remarks in his foreword “Up to the introduction of insulin, nearly all sur- 
gery in diabetic patients was peremptory surgery, but thanks to insulin and 
the recognition of the value of cooperation between physicians and surgeons, 
diabetic patients may now be treated as any other group In fact, diabetic 
patients who may require operation at any time, should be urged to be oper- 
ated upon when they can be under the care of a physician and surgeon who 
have had experience in this group of cases and who have worked together ” 
This book quite fully and satisfactorily answers the indications which the 
authors have set for their work It occupies a field which thus far has been 
unoccupied Although it is true that the possibilities of surgery in diabetes 
have often engaged surgical attention, the record of past contributions to 
surgical literature in diabetes has been one of despair and defeat Now, how- 
ever, since an adequate control of the diabetic condition is within the reach of 
surgery, despair and defeat have been turned into accomplishment and victory 
We hail, therefore, with unusual pleasure the appearance of such a book as is 
now before us as a herald of the better surgery of the future 


editorial address 

The office of the Editor of the Annals of Surgery is located at 
1 I 5 Cambridge Place, Brooklyn, New York All contributions for 
publication, Books for Review, and Exchanges should be sent to 
this address 
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EVALUATION OP BLOOD CLOTTING FACTORS IN SURGICAL 

DISEASES 

WITH SPECIAL REFERENCE TO THROMBOSIS AND EMBOLISIM AND CERTAIN 

BLEEDING CONDITIONS 

By Frederic W Bancroft, M D , I Newton ICugelt^iass, M D 

AND 

Margaret Stanley-Brown, M D 
OP New York, N Y 

FROM TlfF DEPARniENTS OF SURQFR^ AND PEDIATRICS OF THE FIFTH AVFVnF HOSPITAL 

The surgical calamities of phlebitis and of embolism face eveiy surgeon 
in almost any operation be may perform They arise often without noticeable 
warning, and the results aie heartbreaking To have a patient, following an 
inteival appendicitis operation, suddenly die on the eve of leaving the hospital 
IS a most disturbing calamity Thrombosis and embolism have been subjects 
of study by many clinics We may assume, probably without danger of 
contradiction, that the following etiological factors are considered to be the 
most important 

(i) Trauma, ( 2 ) infection, (3) slowing ot the blood stieam, and (4) 
increased viscosity of the blood 

We believe that these factors aie necessary to create tbiombosis and 
phlebitis, but many patients probably have all of these factors present and 
yet do not develop phlebitis or thrombosis, while other patients with a mini- 
mum number of the factors readily succumb Assuming theiefore, that 
there must be a variant in the constituents of the blood of patients which 
may predispose toward thrombosis, we decided to make a routine quantitative 
study of the factors involved in blood clotting in the case of all patients 
admitted into the surgical service of the Fifth Avenue Hospital 

It has been demonstiated clinically that the bleeding and clotting time is 
not always a tiue indication of the degree of the patient’s blood coagulability, 
hence quantitative determination of each individual factoi of clotting has been 
studied We felt that if every case were examined before operation, and 
then three and five days post-operative examinations were made, u e might be 
able to determine the normal and abnormal leactions to surgical procedures 
In all, two hundred cases have been thus examined We knew that food and 
ceitain drugs afifected the blood-clotting constituents, and, therefore, we felt 
that if we could predict a predisposition to either clot or bleed ve might lie 
able to coirect the defect Through the generosit}^ of I\Ir Charles Frue.iuri 
we have been able to emplo) a full-time technician to study this problem \\ e 
feel that our results thus far are significant, and justify this preliminar} 
lepoit The scope of the work has carried us o\er a larger field than we 
had anticipated , because, w ith the stud) of clotting w e soon found that cer- 
tain t)pes of bleeding came under our stud) We wish, therefore, to report 
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briefly on certdin cases of bleeding that will later be the basis of special 
reports Our present report includes 

(i) Cases of thrombosis and embolism, (2) bleedeis, studied 111 refer- 
ence to tonsillectomy, (3) new-borns with bcemorrhagic disease, (4) the 
dietary treatment of bleeding and clotting conditions 

On initiating these investigations the following tests were made on every 
case, save emergencies, admitted to the hospital 

(i) The bleeding and clotting time, (2) the prothrombin index, (3) the 
antithrombin index, (4) the fibrinogen content, (3) platelet count, (6) 
the degree of platelet disintegialion , (7) analysis, from the above tests, of the 
blood-clotting function index 

Recently we have omitted the bleeding and clotting time, as we obtained 
very little information therefrom At first, tests were taken before bieakfast, 
or with the omission of breakfast but of late we have found that blood taken 
two or three hours after breakfast shows no variation, so that the procedure 
is simplified therebv 

In order to amplify the theories on which we have based our work we 
mention briefly the accepted mechanism of blood coagulation and the accepted 
theory for thrombosis In addition we include in detail the methods of deter- 
mining the various blood-clotting substances 

Detc) inmatton of the Blood-Clotting Function — Hsemorrhagic diatheses 
constitute a group of disorders resulting from a deficient blood-clotting mech- 
anism The variety of haemorrhagic aftections has not been satisfactorily 
classified because of the complexity of the clotting process Recent advances 
111 chemistry,^ however, have made it possilile to determine the character of 
the substances involved in the coagulation of blood This knowledge pro- 
vides a more substantial basis for the early recognition, prevention and treat- 
ment of hasmonhagic diseases 

Physicochemical studies reveal that blood plasma, so long as its constitu- 
ents are not dissociated b}^ extraneous forces, is a single complex in equilib- 
rium, rather than a mixtiiie of substances The initial views of Harvey 
(^653) and of Woodiidge (1886) have come into their own again — “blood 
plasma is protoplasm and clotting is the last act of living blood” 

Blood when shed exhibits the striking physiological function of dissoci- 
ating into the components necessary for the clotting reaction The blood-clot- 
ting function then depends first on the degree of dissociation of plasma-'-the 
incubation period of clotting — and second, on the liberation of certain sub- 
stances 111 sufficient concentration to form a gel — the actual clotting The 
dissociation of shed blood adequate to yield a clot is a determining pre- 
clot function 

A graphic presentation of this process would be as follows 
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BLOOn-CLOnl^G Ml'ClI \N1SM 

When blood is shed tlic plasma dissociates into substances which yield a 
clot Dining the patent peiiod of dissociation antithiombin is precipitated 
and piothromhm is actuated h} calcium ions The lesnltmg thrombin gels 
soluble fibi inogen into insoluble fihi m 

1 ACTORS I’ROnUClNC'. CLOT I INC. IN llin 15LOOD SlUTAM 

HaMiig reviewed the accejited mechanism of noimal clotting we must 
now consider what haiipens in ahnoimal conditions, and wdiy, m diseases and 
trauma, w e find spontaneous clotting in the blood-stream The three factors 
which arc most commonly lecogm/cd as ]Moducing spontaneous blood clotting 
are (i) changes m the character of the blood, (2) changes m the rate of the 
blood flow and (3) changes in the A'cssel walls 

It has long been recogni/ed that a clot can be started by thrownng out to 
the periphery the blood platelets when the cii dilation is slow'ed dowm As 
these blood platelets clump along the portion of the vessel w'all theic takes 
place a coagulation of the blood, forming a red clot around this nucleus of 
platelets The great ciucstion which comes up is whether this formation of 
clot can take place with onl} a slowing of the circulation or tiauma, or 
whether there must be first a change in the blood-clotting elements of the 
blood Some - w nters feel that mild damage to the liver stimulated fibrino- 
gen formation Others ‘ think it is an interaction of the Inei and the adre- 
nals One of the most interesting jneces of work has been done by C A 
Mills * in connection with the cllect of diet on clotting and basal metabolism 
In this work he shows that a carboludiate and fat diet wull laise the basal 
metabolism, but wall not increase clotting wdnle a ]notein diet not only raises 
the basal metabolism, but definitely increases the blood-clotting elements He 
attributes this to some unknown factor connected possibly wnth the ammo 
acids derived from jirotein metabolism The quantitative determination of 
the dissociated compounds involved in blood coagulation is a measure of the 
clotting function of blood Such a study indicates the nature of the clotting 
deficiency and hence the h?emorrhagic status of a j^atient The total number 
of determinations may be carried out m an houi 

Our approach to the solution of bleeding problems has been to quantitate 
the clotting components as a basis for the classification of hanriorrhagic diath- 
eses as well as for the administration of rational therapy 

Clothug Time (Geneial Statement) — The blood-clotting time is essential, 
but not conclusive for determining the hsemoirhagic tendency of a patient 
The clotting time may be normal though spontaneous bleeding be present, 1 e , 
in purpura and jaundice, and clotting may be delayed although there be 
no haemorrhage 

The determination of the clotting time of blood passing through skin is 
no criterion of the true clotting status of blood and hence no indication of 
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what might be expected in the operative field of other tissue All injured 
tissues, as well as blood when shed, dissociate into substances conducive to 
their coagulation This contributory tissue factor may be eliminated by 
taking the clotting time by vein puncture 

Clotting Tune (Vein Punctiae) — Draw one cubic centimetre of blood 
and transfer to a test tube eight millimetres m diametei (the greater the 
diameter of the tube, the slower the clotting) Place the tube m a water bath 
at 38° C Coagulation is complete when the tube can be inverted without 
displacing the clot (Normal, five to eight minutes ') 

Clotting Time (Shin Pnnctiiic) — Touch the end of a capillary tube (3 cm 
X o 6 mm ) to the first drop of blood issuing from a stab in the finger or ear 
Place 111 the creases of the palm and cover by closing the hand to maintain a 
fairly uniform temperatuie (34°-35° C ) The clot initiation time (latent 
period) is the first visible departure from fluidity The clot f 01 motion tunc 
IS the first fibrin thiead seen between the ends when the capillary is broken 
by bits every half minute (Normal, three to five minutes ') 

Antithi oinbin (Definition and Chaiacteiistics) — Antithrombin is the sub- 
stance maintaining the stability of the plasma complex When blood is shed 
the dissociation of the plasma produces clotting components which, by mass 
action, decrease the stabilizing effect of the antithrombin Its content is 
directly proportional to the colloid stability of the blood High antithrombin 
values indicate a haemorrhagic tendency and low values indicate accentuated 
coagulability of blood 

Antithi ombm Itidci ^ — Blood obtained by skin puncture is drawn into a Wright tube, 
allowed to clot and then centrifuged, o 1 cubic centimetre serum is drawn off into a 
small test-tube by means of a capillary pipette and heated in a water bath at 60° C for 
ten minutes (Prothrombin is thus destroyed ) A control blood is earned through the 
same procedure The heated serums are cooled and to each is added 0 3 cubic centimetre 
prepared thrombin solution The tubes are placed m a water bath at 38° C for fifteen 
minutes An 0 5 cubic centimetre prepared fibrinogen solution is finally added to each 
tube and the clotting time is observed at 38° C The antithrombin index is the ratio 
of the clotting time of the patient’s blood to that of the control 

Table I 

Anhthromhm Test 

Thrombin Fibrinogen Clotting time at 38° C 

c c c c Control Patient 

03 05 5 minutes x 

Incubation time, 15 minutes 

Pi cpai ation of Fibrinogen —Blood from the slaughterhouse is drawn into a vessel 
containing sufficient sodium citrate to give a final concentration of 05 per cent The 
plasma is collected by centrifugation and to each twenty-five cubic centimetres are 
added four grams of sodium chloride The precipitate fibrinogen is collected, washed 
several times m 15 per cent sodium chloride containing 05 per cent sodium citrate and 
finally dissolved m twenty-five cubic centimetres of 0 per cent sodium citrate 

Piepaiatwn of Thtombin — Twenty-five cubic centimetres of the plasma, collected 

*A suitable thermostat consists of an unsilvered Dewar tube containing water at 
38° C and covered wuth a cork with holes for small test tube 
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b\ the abo\c procedure, is precipitated b\ ten grams of ammonium sulphate and filtered 
in means of a Bncbncr suction funnel TIic ammonnmi sulphate is expressed as com- 
plctcK as possible to obviate the ncccssitv for dialvsiq TIic precipitate containing tlic 
plasma prothrombin mav be preserved for weeks as a moist paste The thrombin 
solution IS prepared In dissolving 025 grams of the paste in ten cubic centimetres of 
water, adding two cubic centimetres of an 01 per cent emulsion of ccphalin and 3 
cubic centimetres of a one per cent solution of CaCl- 6H2O Tins thrombin solution 
remains active for several hours 

P) ofhi oiuhuj — Piolhiombin is a piotein substance identified witb albumin 
and globulin and is electio-negative in blood It acts as a nucleus of electri- 
cal condensation of tbe clotting components m tbe formation of a gel Its 
concentration is diiectl} piopoitional to tbe clotting activity of blood Higb 
\ allies indicate accentuated coagulation of blood and low values indicate a 
tendency to bleeding 

Pjotluomhvi hnPx " — Blood obtained bv skin puncture is draw'ii into a Wright tube 
containing o i cubic centimetres of i per cent sodium oxalate and centrifuged One- 
tenth cubic centimetre of the plasma is placed in three tubes (68x13 cm , flat bottom) 
in a water bath at 38° C and to these are added m senes 01, 02, 03 cubic centimetre 
of 05 per cent CaCl-6HjO The shortest clotting time m the senes is the prothrombin 
time The prothrombin index is the ratio of the clotting of the control to that of the 
patient’s blood 


Table II 
Prothromhvi Test 


Ovahted 

plasma 

0 5 per cent 
CaCl- 

Clotting time at 38° C 

c c 

c c 

Control 

3 minutes 

Pitjcnt 

X 

1 

1 

0 I 

0 I 



0 r 

0 2 



0 I 

0 3 




Fihiinogcn — Fibrinogen constitutes tbe potential clot stiucture dispeised 
m tbe plasma in tbe most readily precipitable foim Its transformation into 
soluble fibrin completes tbe clotting reaction Higb fibiinogen content accel- 
erates clotting and synseiesis or retraction of tbe film fibrin clot fiom tbe gel 
Low fibrinogen content gives a non-i esistant skein inadequate for reti action 
in arresting hiemorrbage 

F'lbnnogcn Value ' — Blood is drawn into a tube containing 02 cubic centimetres of 
3 5 per cent sodium citrate and centrifuged under albofene The refractive index of 
one drop of the plasma at 38° is estimated by means of a Pulfinch Refractometer 
One-tenth cubic centimetre of i 5 per cent CaCP 6H2O is added to the tube to coagulate 
the fibrinogen, and is then centrifuged The refractive index of a drop of the serum is 
then determined The percentage of the blood fibrinogen is the difference between the 
indices of plasma and serum multiplied by the factor o 187 
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DH TERMINATION OE PLATELETS 

Platelets are lipoiclal protoplasmic separations from megakarvoc\ tes in the bone- 
marrow Clotting of blood takes place, other factors being equal when there is an 
adequate platelet content and a rapid platelet disintegration, liberating phosphatides In 
fact platelets which do not agglutinate rapidly are functionless for clotting 

Platelet Count — Draw blood with a red blood count pipette and dilute with 3 per 
eent citrate (i 200) without adding am stain as a diluting agent Allow the cell to 
stand for ten minutes before counting the platelets in the customary counting chamber 
Platelet Lvsis Peieentarje ^ — Blood is collected into a short paraffined tube and 
platelet counts are made at fifteen-minute intervals, counting onlj those which are single 
and not agglutinated into clumps The platelet h sis percentage is the fraction of the 
platelets which disintegrates within one hour 

Calculation of the Index of Blood-Clotting Function — ^Normal blood 
shows on analysis that the clotting components are contained in fairly con- 
stant concentrations Typical normal values are given as representative of 
determinations made on patients with normal hlood-clottmg function 


Table III 

Blood Analysis of Clotting Components (Normal Values) 


Name 

Diagnosis 


Bleed- 

ing 

time 

Pro 

throm- 

bin 

fibrin- 

ogen 

Anti- 

throm 

bih 

Platelets 

Platelet' 

disinte- 

gration 

Clot- 

ting 

index 


Post-auncular abscess 

5' 1 5" 

3 ' 30 " 

I '30" 

I 0 

Per 

cent 

0 56 

I 04 

240,000 

Per 

cent 

40 

0 5 


Chronic appendicitis 

2'30" 

I 0 

0 54 

I 0 

300,000 

50 

0 5 


Cysto-pyelitis 

4 ' 30 ' 

I '30" 
2'o" 

I 0 

0 54 

I 0 

350,000 

71 

0 5 


Penneal repair 

4 'i 5 " 

I 0 

0 60 

I 0 

225,000 

59 

0 6 


Recto-vaginal fistula 

5 'o" 

2'o" 

I 0 

0 64 

I 04 

185,000 

45 

0 6 


The constancy of the values m hlood-clottmg functions is evident from 
the above data on some of the patients studied as controls The variation in 
platelets is within the accepted normal range We have come to believe that 
high platelet counts are associated with chronic infections 

The rate of platelet disintegration at the end of one hour is over 40 per 
cent , the low normal level 

A composite value of the ability of a blood to clot may he calculated from 
these determinations Certain of the blood substances, 1 c , prothrombin, 
fibrinogen and platelets, tend to favor clotting, and others (antithrombin) 
tend to reverse this process, i e , favor bleeding In this chemical mechanism 
the activity for clotting or bleeding is proportional to the concentration of 
each interactive substance 

Prothrombin Platelets 

+ + ^ Antithrombin 

Fibrinogen 

Expressing this reaction in terms of the law of mass action, we have 

[Prothrombin] [Fibrinogen] [Platelets] 

[Antithrombin] ~ ^ 
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Introducing noi mal a allies foi these substances, 


Prothi ombin Index = 
Fibrinogen = 

Platelets = 

Platelets La sis = 
ActiA'e Platelets = 
Antithrombin Index = 


I 

o t; pci cent 
200,000 

50 pel cent in i hr 
100,000 
T o 


The normal index of clotting fuiution of blood is, theiefoie, o 5 =*= o 2 
\’alues oAcr i o inditatc a inaikcd tcndeiKA to clot and Arabics below 02 indi- 
cate a marked tendency to bleed 


'I Aim IV 

Blood Au(ily‘;ts iti 'tOilh Altered Cloihitg Finichou 


Nimc 

Dnf nocis 

Clotimr 

timt 

niccd- 

inp 

titnc 

Pro 

throm- 

bin 

Pibrin- 

open 

1 \nti- 
throm 

bin 

1 

Plstclcts 

Phtclct 

Disinte- 

gration 

Clot- 

ting 

Inde\ 

7 ^ 


Hemophilia 

lo'o" 


1 

i 

I 00 

I’cr 

cent 

0 64 

1 11 

95,000 

1 

Per 

tent 

J 5 

0 008 

U 

sc, 

c 


Hfcmorrhagie 
disease 
nev -born 

nh 5 " 

j 

j 

1 

i 0 66 

i 

1 

i 

0 19 

1 

I 5 

1 165,000 

20 

0 04 

a 

0 

5 


Hemophilia 

S'o" 

4'o" 

0 66 

0 54 

1 

1 57 

250,000 

24 

0 2 


c 

Nutritional 

bleeder 

4 ' 3 o" 


0 87 

0 46 

1 25 

240,000 

62 

0 3 

V 3 


Mesenteric 

thrombosis 


I '30" 

I 54 

0 93 

0 75 

440,000 

i 

67 

I 9 

U 

ir 

c 3 

0 

tc. 

c 


Gall-stones 
Gastric pob’-p 
Complication — 
thrombosis 

3 ' 3 o" 


1 54 

i 

0 93 

i 

0 75 

300,000 

50 

1 

0 


Cardiac with 
embolus in pop- 
liteal artery 

3 b 5 '' 

4 ' 30 " 

■ 

I 12 

0 46 

275,000 

83 

1 


The clotting function index has been a moie accurate clinical ciiterion of 
the condition of the patient than has hitherto been available by laboratory 
methods In certain chronic diseases, however, in Avhich the platelets have 
been markedly increased, no direct relation has been observed between the 
unusually high clotting index and the possibly increased blood coagulability 
We have therefore evaluated the clotting function from the limiting factors 

_ [Prothrombin] [Fibrinogen] 

Antithrombin 

The noimal index thus becomes o ^ ^ 02 
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Table V 


Classtficahon of Diseases tii Which Blood-Clotting Function is Altered 






Pro- 

throm 

Fibrin- 

Anti- 

throm 

Platelets 





bin 


bin 





Thrombosis 
Thrombo-angiitis obht- 

+ 


- 




Infection ■ 

erans 

Phlebitis 

+ 

+ 


+ 




Pneumonia 

+ 


+ 




'Tuberculosis 




+ 


Increased 
Index >0 8 

Metabolic < 

'Diabetic gangrene 
Cholelithiasis 

Renal colic 

+ 

-f 

- 




1 

, Carcinoma 



+ 


Normal 

r . 

'Trauma 






Index = 05 

Physical < 

Congestion 

Hypertension 


i 



Blood- 


1 

[Surgical 





clotting 
function < 



Melena neonatorum 

- 

1 


lysis 

decreased 

disease 


Hereditary- 

Hemophilia 

Epistaxis 

Hemoptysis 







Blood < 

fSecondaiy^ anaemia 

1 Pernicious anaemia 

- 

- 

+ 




1 Chlorosis 
iLeukemias 

+ 



— 





[Stenosis bile-duct 



— 


Decreased 

Liver < 

Cirrhosis 

_ 





Index <0 2 


(Jaundice 




1 




[Acute infectious 







Infections < 

1 Typhoid 

1 Syphilis 


— 


— 




[Arthritis 



+ 




Toxic ^ 

f Purpura 







[Benzol allergy 

— 





THROMBOSIS AND EMBOLISM 

In carrying on this work it has been our plan to analyze cases and to 
attempt, by studying the various factors of blood clotting, to see if we could 
discover one variant, or one single test that would indicate the blood picture 
Our first index was formed from the following factors Prothrombin 
index, antithrombm index, fibrinogen content, platelet count, and the degree 
of platelet disintegration A study of the platelet count and platelet disin- 
tegration rate showed that infection, especially in such cases as tuberculous 
peritonitis, was too great a variant to be a satisfactory guide for clotting 
factors, so the platelet count and platelet disintegration rate were eliminated 
The next index used consisted of pi othronibm, fibrinogen and antithrom- 
bin With this as a basis, our entire senes of cases was again reviewed The 
actual thrombosis and embolism cases still remain in this group, but the per- 
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'I’aulk VI 


Ci'?c 

Operation 

Disease 

Blood 

iiidca 

T> pe of blood 
condition 

Treatment of 
second 
operation 

Course 




I 

2 

3 

I 




I 

J c 

Cinbokclonn 

VUocarditis 

1 t 
Ind 


1 


M\ ocarditis 
embolus in 
femoral ar- 
tcr> 

Dmbolcctomj 
amput ilioii 
of thigh 

Amputation — 
Death thirt)- 
fifth dav hI>o- 
carditis 




A 


1 


11 

R M 

RxLision pas 
trie poUp 
ami cholL- 
t,\ slecloinv 

Chokblhiasis 

0 <) 
Ind 

1 <) 
i Ind 



Lmboliis in 
briehiil ir- 
lcr\ siatiidaa 
po 1 oper itiac 

Dmbolcctom> 

De ith in twentj - 
four hours 



D 

B 

B 




111 
r r 

Mesenteric 

ibroinbosis 

M\oe irditis 

1 0 
Ind 

I s 
Ind 

1 

1 0 
Ind 


Mesenteric 
thro m b n s 
femoral em- 
bolus 

1- I2iiterostom\ 

2 - Rcscctioii of 
intestine 

3 - Closurc of 
cntcrostoma 

De.ith forlv- 
cighthdij Signs 
of thrombosis in 
iliac arteries 
M>ocarditis 




7 

\ 

B 

7 

A 


i\ 

R H 

Appcndcc- 

tomj 

Chronic np 
pcndicitis 


t 6 i 
Ind : 



Pulmonary em- 
bolus ninth 
da\ 

Phlebitis left 
Intraa enous 
saphenous 
thirtieth da\ 

Intravenous in- 
jection of 
gentian \ lolct 
for phlebitis 

Gradual rccov'crj 
Quick subsidence 
of phlebitis after 
injection 





8 

\ 



1 

1 



1 

j 


1 

1 



Y 

C R 

Laparotonn j 
Pei\ 1 C rep ur ' 
\ppcndcc 1 

tonn 

Rclroeersion 
lacerated 
ccrvis and 
perineum 

0 0 
Ind 

1 

0 7 
Ind 

0 6 
Ind 

1 4 ! 

Ind 1 

Left phlebitis 
femoral \cin 
cleeenth post 
opcraliac day 

Intravenous in- 
jection of 
gentian 

Temperature nor- 
mal in seven 
da>s 


fl 

B 

B 

0 8 
A 

VI 

J B 


Thrombosis 
of brachial 
a cm 

I 0 
Ind 1 

1 0 
Ind 

0 s 
Ind 


Thrombosis 

Dlcv ation 

Diet 

Left hospital at 
end of ten dajs 
blow conv alcs- 
ccncc 



8 

A 

8 

A 

r 1 

A j 




\ II 

n 


Phlebitis 



B 


Saphenous \ cm 

None 

Elevation of kg 
and diet 





8 

A 

1 





VIII 

H r 


Thrombosis 

Ind 

2 

Ind 

2 

Ind j 

1 3 
Ind 

Both iliac \eins 

None 

Pellagra on first 
admission 

Put on high pro- 
tein diet 




7 

\ 

7 

A 

8 

A j 

8 

A 


1 

1 

IX 

S D 

SalpingoAoinj 

Appendec- 

tomy 

Chronic sal 
pinyitis 
Chronic ap- 
pendicitis 


0 9 
Ind 

1 


Phlebitis 

Intravenous in- 
jcction of 
gentian violet 

Slow conv'ilcs- 
cence 




0 8 
A 




1 

1 

1 

X 

L 


Phlebitis 


1 

B 


Phlebitis fol- 
low inr prog- 

Rest in bed 

Slow convales- 
cence 





8 

A 






XI 

S L 

Cholecystec- 
tomy Ap- 
pendectomy 

Cholelithiasis 
chronic ap 
pendicitis 

0 S 
Ind 



i 

Phlebitis of m 
tcrnal sa 
phenous vein 

None 

H a: m a 1 0 m a in 
wound and in- 
fection Phle- 
bitis throe days 
after leaving 
hospital 


0 8 
A 





- 










centage of high indices (33 per cent ) in the post-operative cases not showing 
definite phlebitis was too high to be of value from a prognostic viewpoint 
Therefore, after studying prothrombin and fibrinogen, and finding that they 
had no leal value as an index, we found that antithrombm used as an index 
included all of our definite thrombosis and embolism cases and gave only 18 
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per cent of suspects in the unproved cases If by further study this test can 
be shown to be a reliable index the procedure can be simplified and so 
arranged that it can be performed as a routine test by a technician 

The blood of 20=5 cases has been examined in a routine manner both pre- 
and post-operatively on the Surgical Service of the Fifth Avenue Hospital 
In this series we have studied eleven cases Avho have had thrombosis, phlebitis 
or embolism The abbreviated histones of these cases are tabulated below 
Our clotting index of o 5 is normal and any inci ease over 071s suggestive 
of increased clotting tendencies With antithrombm as an index i is con- 
sidered normal and any decrease below o 9 is suggestive of increased clotting 
In the table both the results of the blood clotting index (Index) and the anti- 
thrombm determinations (A) ate given 

Casl I — J C, a woman sixty-four jtars of age, was admitted to tlic Medical 
Service March 15, 1928 She had had heart trouble for two jears, and w'as admitted 
with generalized oedema and acute cardiac failure Six days after admission she com- 
plained of sudden pain in the left leg about the knee She was seen b\ the surgical 
department four hours later at w'hicli time no pulsation of the femoral artery could be 
felt beyond Poupart’s Her leg was cold to the knee, and there w'as an area of dis- 
coloration beginning about three inches above the knee and extending down to the toes 
No pulsation could be felt nor was there any sign of skin circulation Above this 
demarcation area the skin was hypersensitive A diagnosis of embolus m the popliteal 
artery was made She w'as immediately taken to the operating room and under spinal 
aiiiesthesia, an incision was made on the posterior surface of her thigh down to the 
popliteal space The arterv was opened proximal to the knee-joint, and a clot about 
four inches long was dislodged from the femoral artery This wns follow^ed bv active 
bleeding, but further clots w'ere felt down below the knee These were removed The 
wound in the arterj w'as sutured The follow'ing dav the leg was still cold and blue, 
and an amputation was done in the upper third Examination of the arter^ later show'ed 
a very marked obliterating endarteritis with organizing thrombus The patient lived 
for thirty-five days following the amputation, and died of a nnocarditis 

Comment — A woman who had been treated by the medical side suddenly 
developed an embolus m her femoral arter)'' Clotting index, after the devel- 
opment of the embolus, was 4 i and the antithrombm ^6 This patient 
showed marked clotting powders, and the examination of the amputated leg 
showed changes in the intima of the aitery, with obliterating endarteiitis 
During the operation for embolism it Avas noted that the blood clotted very 
1 eadily 111 attempting to remove the embolus 

Casl II — R M, a w'oman, about fifty-five years of age, was admitted to the 
Surgical Service April 24, 1928, complaining of severe epigastric pain, distention, and 
anorexia at all times, aggravated bv food In the upper abdomen there were shooting 
pains to the right scapula X-ray show'ed gall-stones and a deformity of the cap 
Operation Maj^ 4, 1928 Tw'o polyps were found in the antrum about an inch proximal 
to the pylorus These were excised and the wound in the stomach closed A small 
contracted gall-bladder containing a stone about tw'o centimetres m diameter was 
remo\ ed and the c> stic duct ligated This patient had a rather high immediately-post- 
operative temperature for tAveiit3^-four hours, when it returned to 99° On her sixth 
post-operative daj she got out of bed and fell on her left arm Shortlj^ thereafter she 
had sudden pain 111 the left arm, with discoloration and coldness from the mid-portioii 
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(il the arm to the (mm^rs \ imLc umld he felt just below tlie pectoral muscle, hut 
could not he traced down the arm he\ond tins area Diap:nosis of cmholism was made, 
the i)atunt td^eu to the opeiatinii room and in lueision about a half inch long made in 
the brachial arteri \ clot fne mehes long was remoied, which was follow'cd by active 
arterial blooding \ small uretoral catluter was inserted upward and the lumen w'ashed 
out so that \cr\ marUed blocduig followed The wound was then sutured No pulse 
recurred at the wrist and the patient's condition faded gradualK and she died the follow- 
ing da\ with high temperature and signs of nnocardial failure 

Cniinm'iif — Woman npciated on foi polyp of the stomach and cholelithi- 
asis Hci anlc-opeiatuc c\ammation showed a clotting index of 09 and an 
antithromhin of 1 'I'he clotting index was high, hut the antithrombin w^as 
normal On hci fifth post-opei.vtue day her clotting index was 19 (very 
high) and hci anlithionihm 7 — both showing CMdence of iiici eased clotting 
tendenc} The following night this jiatient got out of bed, fell on hei left 
arm, and dci eloped cither a thromhus in the aitery, or an embolus In this 
case definite waining was cxhihited In the blood exaniuiation that the patient 
had a tendcnc} tow aid thromhosis 

C\si III — F F, proate jiatieiit ut Dr G W Roberts, was admitted to the Fifth 
\\emic Hospit.d luU 2S, 1028 with s\mptoms of abdommd pain and \onutmg At 
operation eighteen inches of gangrenous intestines with a \cr\ ccdeniatous mesentery 
were found Hcaltln mtestme was found both proMiiial and distal to this gangrenous 
loop The two hcaltln loops were sewed together and the gangrenous portion brought 
outside the abdominal wall The wound was then closed and the gangrenous intestine 
coNcred with ^asclmc and rubber Later operations were done for resection of end-to- 
end anastomosis Ihc patient died September 11, 1928, with sjmptonis suggesting an 
embolus in femoral arten 

Comnicnf — Patient admitted with mcsenteiic thiombosis, show^ed on 
admission clotting index of i 9 and an antithromlnn of 7 On tw'O subse- 
quent examinations the clotting index was i 5 and i 9 and the antithrombin 
7 and 7 This patient eventually died with symptoms suggestive of fc]no)al 
emhohsm ' During the patient’s entire stay m the hospital the clotting index 
w'as high and show'cd a tendency tow-aid clotting 

Cask IV — Mrs R H was operated on June 7, 1928, with a diagnosis of subacute 
appendicitis The appendix, which was found to be enlarged, w-ith very dilated blood- 
vessels and thickened w-all, and bound down by very firm adhesions, was removed On 
her ninth post-operative dav she had a sudden attack of pain m her left chest, cough 
and bloody sputum Her X-rays showed cloudiness over the left lower lobe The 
sj-mptomatology w-as \ery suggestue of pulmonary embolus Two days after her 
discharge from the hospital, on her thirtieth post-operative day, she developed an acute 
femoral phlebitis of the left leg, with a temperature of 103°, with marked swelling and 
coldness of the leg Two days later forty cubic centimetres of 5 per cent of gentian 
violet was injected intravenously The pain ceased m twenty-four hours Following 
this her convalescence was slow, but uneventful 

Comment — On her ninth post-operative day she had symptoms suggest- 
ing pulmonary embolus, although the X-ray diagnosis was pleurisy The 
day after the symptoms m the chest the clotting index was i 6 and the anti- 
thrombin 8, showing a marked clotting tendency On the patient’s thirtieth 
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post-operative day she developed an acute femoial phlebitis of the left leg, 
with a tempeiature of 103°, swelling and coldness 

Case V — Mrs C R , thirty-six years of age, was admitted to the Fifth Avenue Hos- 
pital November 12, 1928 Diagnosis of lacerated cervix and perineum, with retroversion 
Operation Repair of perineum and cervix and shortening of the round ligaments, with 
appendectom}' She ran a slight elevation of temperature for ten daj^s post-operativeh 
On her twelfth day she had an elevation of temperature to 101°, and swelling, pain and 
coldness m the left thigh The following day she was given an injection of 40 cubic 
centimetres of 5 per cent gentian violet intravenously There was a gradual subsidence 
of her temperature, so that it was iiornial after her nineteenth post-operative day, and 
she was discharged on her twenty-ninth da\ 

Comment — The patient developed a left phlebitis in her femoral vein on 
her eleventh post-opeiative da)'^ Hei blood examinations, on her third and 
fifth pre-operative days, weie negative foi clotting tendencies Examination 
after development of the phlebitis showed a clotting index of i 4 and an 
antithrombin of 8 This patient developed a thrombus five days after her 
third routine examination It is possible if a subsequent examination had 
been done two or three days before the development of the phlebitis, changes 
in the clotting time might have been observed 

Case VI — Mrs J B, forty-eight vears of age, was admitted to the Fifth Avenue 
Hospital November 25, 1928 Diagnosis on admission was thrombosis of right brachial 
vein Patient is a teacher, and was taking m receipts at the door of a school bazaar on 
the day before illness During most of the afternoon she had sat m a low chair with the 
right arm resting on the edge of a table Patient had been well physicallj up to this 
time, but very tired Woke up early the following morning with a dull ache m right 
arm and, on getting up, found that arm was swollen, and became purple on hanging it 
down At no time did patient have temperature or rise m white count 

Comment — A woman who, with the slightest amount of trauma — merely 
resting her arm on a desk — developed a thrombosis of the brachial vein On 
admission to the hospital her clotting time was i, antithrombin 8 After 
being placed on a bleeding diet, six days later her clotting index was 5 and 
antithrombin i, which were normal This patient apparently had the clot- 
ting elements decreased in her blood by dietary measures Further check-up 
on February 7, 1929, showed index 16 and antithrombin i 5 Patient had 
not added protein to diet as advised, for fear of another accident 

Case VII — B , thirty-five years of age Quite an obese w'omaii who had suddenlj' 
developed painful swelling over a series of anterior lateral radicals of the internal 
saphenous vein On examination there was a red area of skin about five inches long 
bj two inches wade through which could be felt a hardened, indurated vein There 
was no history of previous trauma or operation Patient treated by elevation, rest m 
bed and diet 

Comment A woman without previous trauma or operation developed 
phlebitis Her blood picture at the height ot phlebitis shotved a clotting index 
of I 8 and an antithrombin of 8 

Case VIII H F, a woman, tw’entv-seven jears of age, was admitted to the Fifth 
Avenue Hospital October 29, 1928, complaining of s>mptoms suggesting cholecystitis, 
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and also complaining o{ marked stomatitis, with skin lesions of the dorsum of both 
hands suggesting pellagra She was placed on a high protein diet and discharged to the 
Out-Patient Department She was readmitted to the hospital on December ii, 1928, 
iMth swelling and pam of both thighs and calves, and a diagnosis was made of double 
iliac thrombosis Treated In rest in bed, diet, and elevation of the extremities 

Comment — This patient on her fiist atlmission showed a high clotting 
index and low antithrombm She was then ])laced on a high protein diet and 
leadmitted to the hospital thiee weeks aftei dischaige with a bilateral iliac 
thrombosis At hei first admission hei clotting index w'as 7 and her anti- 
thrombm 7 At hci second admission hei clotting index w^as 2, antithrom- 
bm 7 On discharge fiom the hospital aftei being placed on a vegetable 
diet, her index had deci eased to i and her antithrombm raised to 8 It 
would seem that this patient had a definite high clotting index, and wnth the 
administration of a high pi otein diet developed a double thrombosis 

C\sr IX — Mrs S D, thirb-four a cars of age, was admitted to the Fifth Avenue 
Hospital No\ ember 22, 192S, with sjmptoms of left adnexal disease She was operated 
on No\ ember 24, 192S Her left o\arj was about four times normal in si7e, polvcystic, 
and the left tube was occluded The left tube and oear\ and appendix were removed 
On her cleeenth da\ post-operatue she dc\ eloped a right femoral phlebitis She was 
gnen 50 cubic centimetres of a 5 per cent solution of gentian violet intravenously 
The pam m the leg subsided and she was discharged from the hospital on her forty- 
sixth post-operatne daj, ha\mg had a normal temperature for three W'eeks At this 
time there was no swelling of the leg No examination had been done on this patient 
prcMous to the deeclopmcnt of her phlebitis At the time of her phlebitis her clotting 
index was 09 and her antilhrombin 8 

Case X — L , a w omaii, tw'cntj c 3 ears of age, wdio had been a patient of the 
obstetrical department of the Fifth AAcnue Hospital, wdiere she had had a normal 
deliver} Fne da}s after her return home she developed a left femoral phlebitis 
Examination of the blood taken at her home showed a clotting index of i 2 and anti- 
thrombm of 8 

Case XI — I L , fifty-seven years of age, w'as admitted to the Fifth Avenue Hos- 
pital November 6, 1928, and operated on November 8, 1928, cholecystectomy, for chole- 
cystitis and cholelithiasis, and appendectomy for chronic appendicitis On his first 
post-operative da}' the patient developed a massive collapse of his right lung This was 
treated by turning the patient on his well side and giving him a sharp slap in the back 
over the affected lung He immediately had a coughing spell and coughed up several 
large masses of thick, yellow', tenacious sputum Following this his temperature sub- 
sided He developed a hrematoma in his wound, which w'as opened on his sixth post- 
operative day, evacuating about half an ounce of old clotted blood He left the hos- 
pital at the end of three weeks Three days after his return home he had an attack 
of pain and swelling in his right leg The leg was cold and swollen, and gave evidence 
of a phlebitis A blood test, taken at his home, revealed a clotting index of 0 5, with 
antithrombm 0 8 He was treated by rest m bed and elevation of the leg This was 
a private patient who had no examination of his blood before the development of a 
phlebitis The clotting index of o 5 was normal, but his antithrombm 0 8, showed 
a diminution and a tendency toward clotting 

All of the above cases had high blood-clotting factors as given by the 
blood-clotting index or the antithrombm index In addition to these cases 
we have had sixty-five patients (a percentage of 33 pei cent of all cases 
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examined) who have had high blood indices, but who have not developed 
demonstrable thrombosis If antithrombm is used as the index there have 
been thiity-six cases (r8 pei cent of all cases) who aie included m this 
danger group 

In reviewing the histones of these cases we find that many of them have 
had prolonged post-operative temjieiatiires Theie aie also included most of 
our post-opeiative complications, such as wound infections, post-operative 
hsematomas, or where there has been considerable tissue trauma We believe, 
therefore, that a certain numbei of this gioup may have had deep thrombosis 
or are potential thrombosis formers 

The following group of cases have shown higher indices than the general 
run of surgical cases 


'lABLE VII 



1 Total 
cases 
examined 

EIc\ ated 
index 

Per cent 

Diminished 

anti- 

thrombin 

Per cent 

Appendices 

29 

■I 

31 

7 

24 

Gall bladders 

23 


48 

7 

30 

Hernias 

12 


33 

4 

33 

Pehic cases j 

48 j 

i 

B 

31 

! 8 

1 

17 

i 


In the statistical leports of the incidence of thrombosis and embolism 
from various clinics the four groups enumerated above present the great- 
est percentage of thrombosis and embolism 


general comment 

The study of the blood-clotting factors in thrombosis and embolism was 
undertaken because w^e felt there must be some factor in the blood of jDatients 
which predisposes toward clotting, in addition to the factors of trauma, infec- 
tion and the slowing of the blood-stream which are also present We felt 
that to study this problem there must be taken routine examinations of 
patients’ blood pre-operatively, and three and five days iiost-operatively 
besides such other determinations as might be decided on It was obviously 
impossible to prognosticate what patients might form thromboses before 
they were operated Therefore it was necessaiy to make the routine exaini 
nations referred to in order to study the patient’s normal and abnormal 
reactions to surgical procedures During the course of this work eleven 
cases of thrombosis, phlebitis or embolism have come under our study All 
of these had high blood-clotting factors Obviously, some cases that W'^ere 
transferred to us from the medical department after the development of 
thrombosis had no previous examinations In this series we have had 
certain disappointments and certain rays of hope The disappointments 
have been that we have not as yet simplified the piocedure so that it may 
be made a simple laboratory test, nor have w e proved definitely that a 
patients tendency toivard clotting can be determined pi e-operatively We 
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feel that routine post-operatn e examinations may indicate to us a patient’s 
tendency toward thiombosis 

The lays of hope lesulted from the fact that all cases we have studied 
with this complication have shown a high index Two of these cases, II and 
IV, have shown high indices before the development of phlebitis Three cases, 
\'T, VII and X, of phlebitis, not anteceded by opeiative trauma, showed mark- 
edly high indices during the active time of their disease Case VIII, a 
jiatient presumably suftenng fiom pellagra, was put on a high protein diet, 
and had, on first examination, elevated blood-clotting factors Following her 
high protein diet she developed thrombosis of both her iliac veins During 
this time hei clotting factors were inci eased by diet Wherever possible we 
believe that a bleeding diet should be instituted when the clotting factors are 
high Obviously in some post-operative cases this is impossible It may be 
that some drug, such as he]iarin, may be utilized to leinedy this condition 
One case V showed normal clotting both ante-operative and at the last 
routine examination fi^e days post-opeiative On her eleventh post-operative 
day she developed a thiomhosis This case is disappointing in that at her 
last examination, five days before the development of her thrombosis, there 
was no evidence of it in hei blood picture After the development of her 
thrombosis an examination of her blood showed that her blood-clotting factors 
had increased 

We recognize that our series is too small to w'arrant didactic conclusions 
We have observed, how'ever, that, after the occurrence of thrombosis and 
embolism the blood-clotting factors are high In tw^o cases w^e believe there 
has been a definite w’arning beforehand 

We propose to continue our studies in the hope of finding a single test, 
such as antithromhin, which may prove to be a satisfactory index of a 
patient’s clotting tendencies If so, w^e believe that this test may be so sim- 
plified that it could be done daily in post-opei ative cases as a routine measure 
Any diminution of the antithromhin, w^e believe, should be an indication for 
the immediate institution, if possible, of a bleeding diet 

Calcium and phosphorus determinations w^ere made on a small senes, 
(thirty-three cases), but the variations from noimal w^ere so slight that these 
examinations w^ere discontinued 

ANIMAL EXPERIMENTATION 

The followung experiments w'ere made on dogs for the purpose of ascei- 
taining the parts played by an<esthesia, trauma, and infection, respectively, 
m raising the clotting factors of the blood These experiments were per- 
formed through the courtesy of the Laboratory of Surgery at the College of 
Physicians and Surgeons, Columbia University The results of these tests 
on a series of dogs showed their blood-clotting factors were identical with 
those obtained from patients The first experiments consisted of anjesthe- 
tizing the dogs with ether for one-half hour, testing the blood before and 
after The blood was taken by veni-puncture from a large superficial vein 
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running obliquely acioss the outer side of the hind leg The chart shows a 
slight raise in the index aftei aiiEesthesia, with change appearing in the fibrin- 
ogen and platelet factois 

Table VIII 


Tests Made on Blood Before and After One-half-hour Ether Anccsthesia 


Dog 

Prothrom 

bin 

ribnn- 

ogen 

! 

Anti- 

thrombin 

Platelets 

Platelet 
hy SIS 

Index 

before 

No 9949 

after 

m 

1 

0 64% 

1 

1 I 16 

! 

200,000 


0 6 

1 26 

0 84% 

I 16 

270,000 


0 9 

before 

No 9923 

after 

1 00 

0 64% 

I 00 

380,000 

49% 

0 5 

1 00 

0 60% 

0 95 

505.000 

54% 

0 6 

before 

No 9924 

after 

1 00 

0 48% 

I 16 

300,000 

48% 

0 4 

III 1 

1 

0 54% 

I 00 

350,000 

60% 

0 6 

before 

No 9988 

after 

1 00 

0 40% 

I 16 

200,000 

40% 

0 3 

1 00 

0 48% 

I 16 

200,000 

42% 

0 4 


Table IX 

Tests Made on Blood Before and After Rcmoial of Appendix Under Ether Anesthesia 


Dog 


Fibrm- 
! ogen 

j Anti- 
thrombin 

Platelets 

Platelet 

Lysis 

Indent 

before 

No 9986 

after 

I 00 

0 46% 

I 16 

165,000 

39 % 

0 4 

I 00 

0 46% 

I 16 

290,000 

34 % 

0 4 

before 

No 9987 

after 

I 45 

1 

1 03% 

0 91 

125,000 

32% 

I 6 

1 45 

1 03% 

0 91 

platelets 

not done 

I 6 

before 

No 9949 

after 

2 33 

1 03% 

0 91 

45,000 

dog had 
dis- 
temper 

2 5 

2 33 

1 03% 

0 91 

40 , 000 

2 5 

before 

No 9923 

after 

1 00 

0 54% 

I 00 

420,000 

52% 

0 5 

I II 

0 64% 

1 0 95 

495,000 

1 57 % 

0 7 

before 

No 9924 

after 

I II 

0 54% 

I 16 

285,000 

46% 

0 5 

1 26 

0 74% 

I 00 

300,000 

53 % 

0 9 

before 

No 9988 

after 

1 00 

0 40% 

I 16 

200,000 

40% 

0 3 

1 45 

0 64% 

0 91 

200,000 

50% 

1 

0 36 


This experiment was then repeated on foui dogs, hut this tune the appen- 
dix was removed during the half hour of anaesthesia The results show that 
the trauma of such a procedure added practically nothing to the changes 
produced by anaesthesia alone 
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Dog No 9949 had distenipei, which presumably accounted for the marked 
diflfeience in his figuies The expeiiment was repeated again, but this time 
the gall-bladder was removed The change in clotting factors was similar to 
those following the removal of the appendix 

After tiying out these lelatively normal procedures an attempt was made 
to reproduce acute appendicitis and acute cholecystitis For this purpose 
three dogs were aniesthetized and the tips of the appendices were tied off 
The blood ivas tested before and aftei operation At the end of twenty-four 
hours the dogs w'eie then aiiKstheti/ed, the wounds opened and the appendices 
removed In cases of dogs No 9996 and No 9991 there ivas a marked rise 
in prothrombin, fibrinogen and platelets and a drop of antithiombin after 
the first operation Microsections of the appendices removed showed gan- 
grene In the case of dog No 99/9 the clotting factors Nvere high at the time 
of operation The dog died within tw enty-four hours after the procedure and 
autopsy showed gangrene of not only the appendix but also the csecum and 
terminal ileum We believe this to have been caused by tying off the appen- 
dix at the base instead of the tip in a dog whose clotting factors were high 
at the start 

1 t 

Table X 

1 t < 

Tesls Made ou Blood Before and After Tying off Appendix and Before and After Removing 

Same Appendix at End of Twenty-four Honrs 


Dof' 

Pro- 

thrombin 

Pibrino- 

gen 

Anti- 

thrombin 

Platelets 

Platelet 

Lysis 

Indes 

before 

I St operation 

after 

I 26 

0 84% 

I 00 

120,000 

25% 

I 0 

X 26 

1 

0 84% 

I 00 ! 

1 

140,000 

29% 

I 0 

before 

2nd operation 

after 

I 45 1 

0 94 % ' 

1 

0 96 

250,000 

60% 

1 4 

I 45 

0 94 % 

' 0 95 

255,000 

62% 

1 4 

before 

1st operation 

after 

I 00 

0 54 % 

I 00 

140,000 

36% 

0 5 

I 00 i 

0 64% 

I 00 

150,000 

40 % 

1 

0 6 

before 

2nd operation 

after 

mm 

I 03% 

0 95 

270,000 

44 % 

I 2 


I 03% 

0 95 

260,000 

46% 

I 2 

before 

1st operation 

after 

Nn 0070 

\ 1 26 

I 03% 

! 0 95 

160,000 

! 39 % 

I 3 

1 26 

I 03% 

0 95 

200,000 

50% 

I 3 

before 

2nd operation 

after 


dog died 

within t 

wenty-fou 

r hours 









On Table XI, presented below, are shown the results of our attempt to 
produce acute cholecystitis In the case of dog No 9923, the tip of the gall- 
bladder was tied off, and a piece of gauze containing pus from an infected 
wound on a dog’s leg was inserted, in it and the opening sutured After 
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twenty-four hours the wound was opened and the gall-bladder removed The 
results of the two procedures showed a rise m the blood-clotting elements 
(See table below ) Microsections of the gall-bladder, through the area ligated, 
showed acute cholecystitis 

The procedure on dog No 9888 varied a little in that the cystic duct and 
artery were ligated and pus introduced into the whole bladder The blood 
picture showed a greater rise in the blood-clotting factors and the sections 
showed both infection and gangrene of the bladder 

Dogs No 9924 and No 9991 had the tips of the gall-bladders tied off, but 

Table XI 


Tests Made on Blood Before and After Tying Off Tips of Gall-bladder and Before and After 
Removing Same Gall-bladder at End of Twenty-four Hours 


Dog 

Pro 1 

j thrombin 

Fibrinogen 

Anti 

thrombin 

Platelets 

Platelet 

Lysis 

Inde'^ 

I St Operation 

No 9923 

and Operation 

before 

I 

26 1 

0 48% 

0 

0 

235.000 

49 % 

0 6 

after 

I 

45 

0 48% 

0 

0 

505.000 

58% 

0 7 

before 

1 

I 

45 

0 60% 

0 91 

270,000 

60% 

0 9 

after 

I 

26 

0 60% 

0 95 

1 

370,000 

59 % 

0 8 

1st Operation 

No 9888 

and Operation 

before 

■ 

a 

0 54 % 

1 16 

235.000 


0 5 

after 

I 

45 

0 54 % 

0 95 

220 , 000 

1 

0 8 

before 

I 

45 

0 79 % 

0 87 

185,000 


1 3 

after 

2 

33 

0 84% 

0 87 

275.000 

51 % 

2 3 

1st Operation 

No 9924 

before 

1 

I 

26 

0 69% 

1 16 

335.000 

40% 

0 8 

after 

I 

26 

0 69% 

1 16 

310,000 

37 % 

0 8 

before 

I 

26 

0 64% 

1 00 

425.000 

41% 

0 8 


after 

1 

26 

0 64% 

1 00 

450,000 

40% 

0 8 

1st Operation 

No 9991 

and Operation 

before 

I 

11 

0 60% 

1 00 

165,000 

39 % 

0 6 

after 

I 

II 

0 64% 

1 00 

175.000 

43 % 

0 7 

before | 

I 

II 

0 79 % 

0 95 

195.000 

38% 

0 9 

after 

I 

II 

0 79 % 

0 95 

i 

250,000 

44 % 

0 9 


no pus introduced into them The first of these showed little or no change 
m the clotting factors, and microscopic sections revealed a congested mucous 
membrane Apparently the ligature had not been drawn tightly enough to 
produce gangrene The second case, however, showed gangrene, and the 
figures of the blood tests resembled the first two cases 

PRE-TONSILLECTOMY EVALUATION OE BLOOD-CLOTTING FUNCTION 
Among the great number of patients undergoing tonsillectomy there is a 
group who are definite operative risks and present difficulties if operation is 
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performed The clotting-time determination is no index of the clotting func- 
tion and has been found non-conclusive m an exhaustive study by W M 
Hunt On the other hand there is another group whose blood-clotting times 
have been found increased and are suspected as bleeders Clotting function 
tests of such patients have been found normal m a number of cases and have 
thus eliminated them from the category of bleeders 


Tahle XII 


Prc~ToiisiUcctomy Analysts of Clotting Components in Suspected Bleeders 
(From the Service of W M Hunt, Fifth Avenue Hospital) 

Group 1 — Patients with Deficient Clotting Function 


Name 

Clotting 

time 

Bleed- 

ing 

time 

Pro- 

throm- 

bin 

r ibnno- 
gen 

Anti- 

throm- 

bm 

Platelets 

Platelet 

disinte- 

gration 

Clotting 

index 

Remarks 

SIS 

i 

5'o" 

4'o" 

O 66 

0 54% 

I 57 

250,000 

24% 

0 2 

Hemophilia 

D 

7'30" 

2'3o" 

0 87 

0 42% 

I 08 

195,000 

21% 

0 3 

Hemophilia 

B 

6'45" 

2'o" 

0 13 

1 

0 56% 

6 8 

300,000 

10% 

0 003 

Hemophilia 


Table XIII 

Group 2 — Patients with Normal Clotting Function 


Name 

Clotting 
, time 

Bleed- 

ing 

time 

Pro- 

throm- 

bin 

Pibnno- 

gen 

Anti- 

throm- 

bm 

! 

Platelets ' 

Platelet 

disinte- 

gration 

Clotting 

index 

Operation 

K 

8'i5'' 

2'3o" 

0 96 

0 93 % 

0 96 

180,000 

28 % 

0 9 

Tonsillectomy 

R 

5'o" 


1 38 

0 74% 

0 86 

180,000 

39 % 

I 0 

Tonsillectomv 

F 

4'o" 

2 ' o " 

1 38 

0 59% 

I 0 

200,000 

25% 

0 8 

Tonsillectomy 


Table XIV 

Group j — Nutritional Bleeders 


Name 

Date 

. 

Clotting 

time 

Bleeding 

time 

Pro- 

thrombin 

Pibrinogen 

Anti- 

thrombm 

Platelets 

Platelet 
Lj sis 

Index 

H 


6 ' 45 " 

6'i5" 

0 6 

0 60% 

m 

175,000 

37 % 

0 I 


5 ' 45 " 


0 93 

0 64% 

1 07 

150,000 

37 % 

0 3 


6'3o" 


0 93 

0 60% 

1 07 

190,000 

37 % 

0 4 

j 

B 


4 ' 30 " 


0 87 

0 46% 

1 25 

240 , 000 

62% 

0 2 


8'o" 


0 93 

0 28% 

1 25 

210,000 




CASE DISCUSSION 

Gioiip I , — Five patients appeared for an indicated tonsillectomy The 
clotting times were normal, and yet the past histones revealed bleeding ten- 
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dencies from birth The low percentage of platelet disintegration character- 
ized such as hemophiles 

Gioiip 2 — Four patients appeared for tonsillectomy with histones of hav- 
ing bled readily on bruising (F ), or having been denied operation at another 
hospital because of prolonged clotting time (K ) oi bavmg a family histor> 
of bleeders (R ) Clotting function determinations were normal and opera- 
tion was uneventful m each case 

Gi oup 5 — Four patients scheduled for tonsillectomy had histones of 
bleeding readily Clotting function studies showed that pievious difficulties 
m arrestive bleeding m these patients were due to clotting deficiencies cor- 
rectable by a clotting diet (Vide chapter on Dietary Treatment of Hremor- 
rhagic Diseases) 

Case H showed an index of o i which on a clotting diet rose to o 3 and 
later to o 4 The lesulting status of Mrs IT became more favorable for 
operation Case B , an interne at the hospital, had an index of o 2 His ten- 
dency to bleeding \vas associated with his vegetal lan dietary Doctor B was 
advised to adopt a clotting diet, but he failed to keep it up and after operation 
bled periodically for a w'eek The clotting index remained o 2 on a persistent 
vegetarian regime 

PRENATAL PREVENTION OE POTENTIAL IIXMORRIIAGIC PISEASE 

or THE NEW-BORN 

True melasna neonatorum is a distinct entity w'hen haemorrhage from the 
gastro-mtestinal tract and a progressively prolonged clotting time of the blood 
dominate the entire disease picture of a new-born infant This disease dif- 
fers from other haemonhagic “diatheses” of the new-born secondary to sepsis, 
thrombocystopenic purpura, congenital lues, congenital anomalies of the vis- 
cera and tumors of the abdomen 

The clotting time of true melaena is not conclusive for characterizing the 
haemorrhagic tendency of a new-born infant At birth the clotting time may 
be normal, though spontaneous bleedings occur, and the clotting time may be 
delayed, though there be no haemorrhage The quantitative determination of 
the clotting components of the blood indicates tbe nature of its clotting defi- 
ciency and hence the hasmorrhagic status of the infant The blood deficiency 
of melasna neonatorum is characterized by a marked decrease m the pro- 
thombm content of the infant’s blood 

The hereditary aspect of abnormal bleeding has been restricted to hemo- 
philiacs Other forms of haemorrhagic disorders may be conveyed from 
parent to offspring and the transmission not be sex-linked , yet no studies of 
such disturbances have been made 

The blood of the fcetus is m equilibrium with the maternal blood Any 
deviation in the concentration of the clotting components should be manifest 
in the maternal blood studied early in the course of the pregnancy The 
evaluation of the blood-clotting function of maternal blood thus offers a basis 
of prediction of potential haemorrhagic disease developing in utero Such an 
early diagnosis is more favorable for prenatal preventive therapy 
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Cvsn — (Patient of Doctor Tntsch) !Mrs T N had fi\e pregnancies, first four of 
which terminated in death of new-borns with h<emorrhagic disease in three and possibly in 
the fourth First bab^^ a girl died about eight hours after birth, second, a boy, was still- 
born following forceps dehverj , third a girl, died within three hours after birth , fourth, 
a girl, died twenty-two da^s of age, the present fifth, a boy, is living and normal 

The mother and father were negative for lues, focal infections, etc During the 
fourth pregnancj the mother w'as toxic and was maintained on a low protein diet The 
family historj w'as negative, from the standpoint of hiemorrhagic disturbances 


Tabic XV 

The Clottinq Facfois of Mis T N 's Blood 


Dite 

Clotting time 

Bleeding 

time 

Pro- 

thrombin 

Fibrino- 

gen 

Anti- 

thrombin 

Platelets 

Ljsis 

Percent 

Index 

Dec ’27 
Mar ’28 
May ’28 

6'i5" 

2 '30" 

S'lS'' 

i'45" 

1 

4'45" 

I '30" 

0 31 

0 35 

1 12 

1 

0 38 

0 75 

0 79 

I 5 

I 4 

0 75 

154.000 

175.000 

265.000 

37 

68 

0 071 

0 2 

1 3 

The Clotting Factors of Mr N 's Blood 




2'00" 

0 98 

0 46 

I 0 

255,000 

70 

0 4 

The Clotting Factors of Baby N 

Aug ’28 

2' 15" 

i'30" 

i'3o" 

I 0 

0 47 

I 0 

380,000 

I 60 

1 

0 5 

! 


The blood of ^Irs T N examined the second month of pregnancy show'ed a some- 
w'hat prolonged clotting time by tissue and venous puncture, respectively The pro- 
thrombin index w'as markedly low, 031 (normal 10), the characteristic finding in true 
melsena neonatorum The fibrinogen content was low, 0 38 per cent (normal 0 6 per 
cent) The antithronibin index w'as somew'hat eleiated, I 5, (normal i 0) The 
platelets were low, normal 154,000 Hence, Mrs T N ’s blood at the second month of 
pregnancy was poor in clotting function and specifically low m prothrombin content, the 
characterizing deficiency factor in the blood of true melEena The father’s blood 
was normal 

The treatment of Mrs T N consisted in an analysis of her nutritional habits in 
order that her corrected food intake may be balanced and adequate and particularly high 
in varied proteins (six grams per kilo of body weight) and varied lipins The visceral 
organs were given because of their protein phosphohpm content in this order lung, 
kidney, testes, brain, heart, pancreas, liver The acid-formmg proteins were neutralized 
by base-forming fruits and vegetables Excess of basic salts are requisite for a positive 
calcium balance as well as for their favorable effect on prenatal development 

DIETARY TREATMENT OF HAEMORRHAGIC DISEASES 

The substances involved in the normal clotting of blood when shed are 
found in relatively constant amounts Deviations from such values favor 
either bleeding or thrombosing depending on a decrease or an increase in 
the concentrations of these substances in the blood 

The chemical nature of the clotting components has been established as 
hpms for the platelets originating m the bone-marrow% and globulins for 
the prothrombin and fibrinogen synthesized in the liver 
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Lipins and globulins are the source of the hlood-clotting substances, 
initially arising from the daily dietary This nutritional basis for the com- 
position of blood in clotting substances led us to a dietary treatment for 
certain haemorrhagic diseases 

The blood problems studied constituted two large groups — bleeders whose 
clotting substances were decreased in concentration and those tending to 
thrombose, in whom the clotting substances were increased in concentration 
in the patient’s blood 

Bleeders found deficient m fibrinogen or prothrombin were maintained 
on an acid-formmg diet high in globulins — a protein intake of about five 
grams per kilo of body weight 

Bleeders found deficient in platelets were maintained on an acid- 
forming dietary high in unsaturated lipins, constituting two-thirds of the 
caloric intake 

Patients whose clotting function index were found to be high were 
maintained on a base-forming dietary consisting of o 50 gram kilo body 
weight, fat as contained in the natural food without addition and increased 
fluid intake 

Analyses of bleeding diets to decrease clotting function and clotting diets 
to increase clotting functions are given below 


Table XVI 

Results With Clotting Diet 


Name 

Diagnosis 

Date 

Clotting 

time 

Bleed- 

ing 

time 

Pro- 

throm 

bin 

i 

Fibrin- 

ogen 

Anti 

throm 

bin 

i 

i Platelets 

Plate- 

let 

disin- 

tegra- 

tion 

Clot- 

ting 

Index 

Re- 

marks 

M 

Chrome ap- 
pendix 

7/30 

8/1 

8/7 

8/9 

5'3o" 

5 ' 3 o" 

3 ' 30 " 

3'3o" 

I'o" 

I'o" 

i'3o" 

i'30" 

I 0 

0 93 
0 93 
0 87 

Per 

cent 

0 28 
0 37 
0 60 
0 54 

I 07 

1 0 

I 0 

I 0 

460.000 

240.000 

330.000 

225.000 

Per 

cent 

48 

44 

54 

42 

0 3 

0 3 

0 6 

0 5 


A 

Hypertro- 
phied ton- 
sils 

9/17 

10/16 

10/31 

6 ' 45 " 

5 ' 45 " 

6'3o" 


0 60 
0 93 
0 93 

0 60 
0 64 
0 60 

I 5 

I 07 

I 07 

175.000 

150.000 

190.000 

37 

37 

31 

0 2 

0 5 

0 5 


N 

Children 

bleeders 

3/10 

5/21 

6T5" 
2 '30" 

4 ' 45 " 

I '30" 

0 39 

1 37 

0 75 
0 79 

1 

^ 4 

0 82 

175.000 

265.000 

37 

66 

0 2 

1 3 


S 


8/30 

9/17 

10/8 

4 'o" 

4 'o" 

4 'o" 

2'3o" 
2'3o" 
2 '30" 

I 54 

I 54 

I 54 

0 54 
0 69 
0 69 

0 82 
0 82 
0 82 

115.000 

205.000 

260 . 000 

12 

60 

61 

I 0 

1 5 

2 0 



CASE DISCUSSIONS 

Case M was admitted for operation and found to have a low clotting index (0 3) 
as the result of low fibrinogen M was put on a clotting diet which doubled the blood 
fibrinogen and hence brought the clotting index to normal 

Case H was advised a tonsillectomj , but a long-standing bleeding historv made 
H an operative risk The prothrombin was low (06) and the antithrombin high (i S) 
Diet brought the prothrombin and antithrombin to normal with a resultant normal 
clotting index 
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EVALUATION OF BLOOD CLOTTING FACTORS IN SURGICAL DISEASES 


Case N was studied in the Out-Patient Department because of purpuric spots and 
prolonged bleeding when bruised N showed a low prothrombin (039), a high anti- 
thrombm (14), and low platelets A clotting diet readil j brought the blood to a high 
normal clotting function 

Case S , a girl, thirteen years of age, had a persistent metrorrhagia for four months 
since the onset of menstruation On a clotting diet, the clotting index rose from o i to 
2 0 with a simultaneous cessation of the bleeding 

Case M , a physician's boy, nine years of age, had a typical thrombocytopenic 
purpura The boj also had a chronic eczema since the sixth month of life and was 
maintained on an approximate fat-free diet as part of the therapy for the eczema With 
the onset of purpura and the platelets decreasing to less than 50,000 splenectomy was 
advised A clotting diet with two-thirds of the calories m fat raised the platelets to 
340,000 The boy has been free from purpura or eczema for fifteen months 


Table XVII 
Results imth Bleeding Diet 


Name 

Diagnosis 

Date 

Clotting 

time 

Bleed- 

ing 

time 

Pro- 

throm- 

bin 

Fibnn-I 

ogen 

Anti- 

throm- 

bin 

Platelets 

Plate- 

let 

disin- 

tegra- 

tion 

Clot- 

ting 


w 

Partial 
nephrec- 
tomy for 
double pelvib 
of kidney 

5/11 

5 /H 

5/21 

4 ' 1 5 " 

4 ' 30 " 

3 'i 5 " 

I '30” 
2'o" 

I '30" 

I 38 

I 00 

1 54 

Per 

cent 

I 12 

0 56 
0 69 

I 00 

I 04 

I 04 

380.000 

370.000 

420 . 000 

Per 

cent 

65 

60 

66 

I 5 

0 5 

1 I 

1 

F 

Cystic 

ovary, 

chronic 

appendix 

7/26 

8/2 

8/4 

8/7 

3 ' 3 o" 

3 'i 5 " 

4'o" 

4'o" 

2'0" 

2'o" 

2V' 

2'o" 

0 93 

1 38 

I 38 
0 93 

1 

I 25 

I 00 

0 75 

1 07 

500.000 

360.000 

350.000 

265 . 000 

49 

59 

65 

47 

0 4 

1 0 

I 8 

0 4 



Case W , a woman, was admitted for removal of an extra lobe of the left kidney 
Five days post-operative her clotting index was found to be high and she was put on a' 
bleeding diet In three days’ time the index went from i 5 down to 0 5 She was then 
put back on a diet containing protein, and after a week her blood index had risen 
again to i i 

Case F -was operated on for cystic ovary and chronic appendix Pre-operative index 
was 0 4 Following the operation her index rose to i 0 and i 8 After three days on 
a bleeding diet her index dropped to 04 again 

DIETARY STUDIES ON ANIMALS 

Studies were made on four dogs of the relations between diet and the 
blood-clotting factors The animals were maintained on a bleeding diet for 
forty-eight hours Blood determination at the end of this period showed 
a decrease in the clotting factors and index They were then fed a clotting 
diet for forty-eight hours, with a definite rise over normal of the clotting 
factors and index The details are given in table XVIII 

CONCLUSIONS 

1 The present studies were undertaken to determine the reaction of the 
blood-clotting factors to surgical procedures, and to surgical diseases, such as 
thrombosis and embolism and certain bleeding diseases 

2 The methods of determination of the substances involved in blood 
coagulation are presented, 1 e , prothrombin, fibrinogen, antithrombm, plate- 
lets, and the degree of platelet lysis 
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BANCROFT, KUGELMASS AND STANLEY-BROWN 
Table XVIII 

Tests Made on Blood After (i) Normal Diet, (2) After Forty-eight Honrs on a Carbohydrate 
and Vegetable Diet, (3) After Forty-eight Hours on a Visceral Diet 


Dog 

Pro 

thrombin 

Tibrin- 

ogen 

Anti- 

thrombin 

Platelets 

Index 


Normal diet 

B 

0 64% 

I 16 

200,000 

0 6 


No 9949 Carbohydrate and Vegetable 

■■■ 






diet 


0 64% 

I 16 

200,000 

0 6 


Protein diet 

HM 

I 12% 

0 95 

250,000 

I 7 


Normal diet 

I 00 

0 54% 


400 , 000 

0 5 


No 9923 Carbohydrate and Vegetable 



IMI 




diet 

0 74 

0 54% 


220,000 

0 3 


Protein diet 

I 00 

0 64% 

bB 

300 , 000 

0 7 


Normal diet 

X II 

0 64% 

1 16 

220,000 

0 6 


No 9924 Carbohydrate and Vegetable 







diet 

I II 

0 28% 

1 00 

135,000 

0 3 


Protein diet 

I 26 

0 69% 

1 00 

210,000 

0 9 


Normal diet 

I 00 

0 40% 

1 16 

200,000 

0 3 


No 9888 Carbohydrate and Vegetable 




> 



diet 

I 00 

0 40% 

1 16 

325,000 

0 3 


Protein diet 

I II 

0 64% 

0 95 

330,000 

0 7 



3 The index of blood-clotting function is a value calculated from the 
composition of the clotting components 

4 A classification of diseases m winch the blood-clotting function is 
altered is given 

5 Eleven cases of proven thrombosis, phlebitis or embolism have been 
studied All of these cases had a high clotting index and a low antithrombni 
In addition a small percentage of post-operative cases, not proven to have 
thrombosis or embolism, showed high clotting factors 

6 Animal experiments have shown an increase m the clotting factors 
following post-operative infection and gangrene, and a lesser increase fol- 
lowing ether anaesthesia 

7 Pre-tonsillectomy studies of the clotting function are given for three 
groups of cases (o) with deficient clotting function, (&) with normal 
clotting function, previously suspected as bleeders, (c) nutritional bleeders 
treated by diet 

8 The prenatal prevention of potential haemorrhagic disease of the 
new-born is given with a case report of a woman who gave birth to four 
previous infants with true melaena neonatorum 

9 The dietary treatment of haemorrhagic diseases is presented Anal- 
yses of diets are given for increasing clotting function (clotting diets) and 
for decreasing clotting function (bleeding diets) Animal experiments show 
that the tendencies to bleed or clot are definitely influenced by diet 

Case reports are presented with results obtained on bleeding and 
clotting diets 

10 This IS a preliminary report Studies are being' continued, 
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EVALUATION OF BLOOD CLOTTING FACTORS IN SURGICAL DISEASES 


APPENDIX 

Diet to Increase Clotting Function of the Blood 
Calories looo Protein 8 gm per kilo Pat ^ of calories Water low Acid high 
20 per cent 12 per cent 68 per cent 

Child P C P HoO 

20 gm 33 gm 75 gm 435 c c 


Food 

Measure- 

ments 

Pro- 

tein 

1 Car- 
bon 

Fat 

Calcium 

Acid 

Base 

Vitamin 

H-O 

Breakfast 







i 



Stewed fruit (fresh) 

4 tbsp 

2 

3 8 

2 

18 3 


2 01 

ABC 

18 

E\ aporated milk 

2 tbsp 

3 8 

4 5 

3 7 

66 8 


7 

ABCDEG 

27 

Egg 

I 

6 7 


5 3 

76 8 

5 55 


ABDEG 

37 

Bacon 

2 strips 

2 I 


13 0 

129 5 

^ i 


AB 

4 

Whole wheat bread 

I slice 

9 

5 2 

1 

25 9 

3 


AB 

4 

Dinner ' 










Potato 

4 tbsp 

I 0 

8 4 


38 5 


2 8 

ABC 

30 

Butter 

2 pats 

2 


17 

158 9 



ADG 

I 

Liver 


19 0 


5 3 

123 7 

* 



73 

h'lilk ! 

pi glass 

3 3 

5 

4 0 

71 2 


I 81 

ABCDEG 

87 

Supper 










Brain 


8 8 



118 9 

* 



8r 

Spinach 

Small 










serving 

8 

2 3 


14 6 


16 20 

ABC 

54 

Egg yolk 

I 

3 I 



75 

5 33 


ABD 

I 

Bone-marrow 


2 



83 6 


* 



Stewed fruit (fresh) 

4 tbsp 

2 

3 8 


18 3 


2 01 

ABC 

18 




a 

25 6 

310 4 


1 


435 


Diets to Increase Clotting Function of the Blood 
Calories 1000 Protein 5 2 per kilo Fat of calories Water low Acid reaction 
25 per cent 25 per cent 50 per cent 

P C F H2O 

61 gm 64 gm 55 gm 565 c c 


Food 

Measure- 

ments 

Pro- 

tein 

Car- 

bon 

Fat 

Calcium 

Acid 

Base 

Vitamin 

H2O 

Breakfast 










Stewed fruit 

2 tbsp 

4 

6 6 

2 

30 6 


I 6 

ABC 

17 

Eggs 

2 yolks 

6 2 


13 4 

150 

10 7 


ABD 

18 

Bacon 

I strip 

I I 


6 5 

65 

5 


AB 

2 

Toast 

I slice 

9 

5 2 

I 

25 9 

3 


AB 

5 

Milk 

I cup 

7 8 

12 

9 6 

170 8 


5 5 

ABCE 

208 

Dinner 










Potatoes 

I small 

I I 

^ 5 


43 4 


3 

ABC 

34 

Butter 

I pat 

I 


4 3 

40 I 



AB 

4 

Beef, scraped 

2 tbsp 

9 


I I 

48 

5 


ABC 

28 

Cream cheese 

)4 cake 

5 2 

5 

6 7 

83 

I I 


AB 

7 

Stewed fruit 

2 tbsp 

4 

6 6 

2 

30 6 


I 6 

ABC 

17 

Supper 










Asparagus 

Serving 

8 

2 3 

2 

14 6 


5 

ABC 

54 

Cauliflower 

Serving 

8 

2 3 

2 

14 6 


3 I 

AB 

55 

Liver 

Serving 

22 4 

2 4 

4 2 

120 8 

* 


ABC 

69 

Bread (stale) 

I slice 

9 

5 2 

I 

25 9 

3 


AB 

5 

Butter 

I pat 

I 


4 3 

40 I 



AB 

4 

Custard 

Vs cup 

4 3 

II 

4 3 

100 



ABCDEG 

38 



61 5 

63 6 

55 4 

1003 

17 9 

18 5 
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BANCROFT, KUGELMASS AND STANLEY-BROWN 


Diets to Increase Clotting Function of the Blood 
Calories looo Protein 5 2 per kilo Fat yf of calories Water low Acid reaction 


31 per cent 35 per cent 34 per cent 

P C F H2O 

Child — 12 kilo 78 gm 88 gm 37 gm 708 c e 


Pood 

Measure- 

ments 

Pro 

tern 

Car- 

bon 

Fat 



Base 

Vitamin 

HO 

Breakfast 










Fruit (stewed) 

4 tbsp 

2 

8 5 

3 

38 5 


2 2 

ABC 

51 

Sugar 

Scant 










tbsp 


5 ' 


20 5 





Eggs 

2 

n 4 


10 3 

152 6 

II I 


ABD 

73 

Rice (boiled) 

2 tbsp 

8 

7 3 


33 2 

2 8 


B 

22 

Milk 

I cup 

7 8 

12 

9 6 

170 8 


5 5 

ABCE 

208 

Toast 

1 slice 

9 

5 2 

1 

25 9 

7 


AB 

5 

Dinner 










Green Vegetables 










Cauliflower 

4 tbsp 

8 

2 3 

2 

14 6 


3 2 

ABC 

55 

Asparagus 

4 tbsp 

8 

2 3 

2 

14 6 


5 

ABC 

56 

Beef (scraped) 

Serving 

23 


2 5 

114 5 

13 9 


AB 

70 

Bread (stale) 

I slice 

9 

5 2 

I 

25 9 

7 


AB 

5 

Custard 

Vi cup 

4 3 

II 

4 3 

100 


3 2 

ABCE 


Liver 

Servme 

22 4 

2 4 

4 2 

120 8 

♦ 


ABC 

69 

Potatoes 

3 tbsp 

I 1 

9 5 


43 4 


I 5 

ABC 

34 

Butter 

I pat 

I 


4 3 

40 I 



AB 

4 

Bread 

I slice 

9 

5 2 

I 

25 9 

7 


AB 

5 

Fruit (stewed) 

4 tbsp 

3 

7 6 

2 

34 3 


9 

ABC 

51 

Sugar 

Scant 










tbsp 


5 


20 5 






! 

77 7 

88 5 

36 6 

996 2 

1 29 9 

17 0 

ABCDE 

708 


* Acid — No analyses 


Equivalents 

Meat 

Beef, scraped 

Brain 

Caviar 

Cheese (full cream) 
Chicken (white meat) 
Egg yolk 
Fish (halibut) 

Kidney 

Liver (chicken) 

Liver (veal) 

Lungs 

Sweetbread 

Tongue 

Fat 

Bacon 

Bone-marrow 
Butter 
Chicken fat 
Cod-liver oil 
Goose fat 

Nut and Nut Products 
Almonds 
Brazil nuts 
Peanuts 
Peanut butter 
Vegetable Food 
Beans, dry 
Beans, green 
Beans, lima, dry 
Beans, lima, green 
Lentils, dry 
Peas, dry 
Peas, green 


Wt in gm 

Pro gm 

Pat gm 

100 

23 

2 5 

100 

8 8 

9 3 

100 

30 

7 6 

100 

25 9 

33 7 

100 

17 6 

7 6 

100 

15 7 

33 3 

100 

18 6 

5 2 

100 

13 7 

I 9 

100 

22 4 

4 2 

100 

19 

5 3 

100 

16 4 

3 2 

100 

16 8 

12 I 

100 

18 9 

9 2 

100 

10 5 

64 8 

100 

2 2 

98 8 

100 

I 

85 

100 


100 

100 


100 

100 



100 

21 

54 9 

100 

17 

66 8 

100 

25 8 

38 6 

100 

29 3 

17 I 

100 

22 5 

I 8 

100 

4 7 

3 8 

100 

18 

I 5 

100 

3 2 

3 

100 

25 7 

I 0 

100 

24 6 

I 0 

100 

7 0 

5 
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EVALUATION OF BLOOD CLOTTING FACTORS IN SURGICAL DISEASES 


Diet to Increase Clottmg Funchon of the Blood 
Calories 2000 Protein 5 gm per kilo Fat % calories Water low Acid reaction 


18 per cent 16 per cent 66 per cent 

P C F H2O 

Adult 90 gm 80 gm 148 gm 817 cc 


Food 

Measure- 

ments 

Pro- 

tein 

Car- 

bon 

1 i 

Calcium 

Acid 

1 

Base 

Vitamin 

H.O 

Breakfast 




1 

1 





Stewed fruit (dry) 

4 tbsp 

9 

20 7 

' 4 

90 


2 01 

ABC 

18 

Cooked cereal 

6 tbsp 

2 5 

10 

I I 

59 9 

I 9 


ABE 

I 

Bacon 

3 strips 

3 2 


19 4 

174 6 

? 


AB 

6 

Liver 

Serving 

23 8 

1 

6 6 

154 6 

? 



91 

Coffee 



1 







Cream 20 per cent 

]4 cup 

I 5 

2 7 

11 I 

116 7 



ABCE 

44 

Dinner 










Peas 


3 6 

9 8 

2 

55 4 


I 3 

ABCDE 

85 

Celery 


I 3 

3 9 

3 

23 5 


7 8 

ABC 

93 

Butter 

I pat 



8 5 

76 5 



ABG 

I 

Sweetbread 

Serving 

25 2 


18 I 

263 7 




105 

Chicken fat 

2 tbsp 



15 0 

135 0 





Lettuce 


6 

I 5 

2 

10 2 


3 7 

ABCDEG 

47 

Oil 




10 

90 





Stewed fruit 

14 cup 

6 

10 2 

4 

46 8 


5 4 

ABC 

64 

Supper 










Whole wheat 










bread 

I slice 

9 

5 2 

I 

25 9 

3 


AB 

3 

String beans 


I 3 

3 9 

3 

24 I 


5 4 

ABC 

93 

Butter 

i]/2 patsi 

20 6 

6 

12 8 

115 2 





Kidney 


20 6 

6 

2 9 

110 9 

? 


ADG 

94 

Bone-marrow 


5 


18 6 

169 4 





Stewed fruit 










(fresh) 


6 

10 2 

4 

48 


3 

ABC 

64 

Nut meats (Bra- 










Zll) 


5 I 

2 I 

20 

208 8 




I 






1999 2 




817 


Diets to Increase Clotting Function of the Blood 
Calories 2000 Protein 2 6 gm per kilo Fat }4 calories Water low Acid reaction 


36 per cent 27 per cent 37 per cent 

P C F H2O 

Adult — 70 kilo 178 gm 135 gm 82 gm 1242 c c 


Pood 

Measure- 

ments 

Pro- 

tein 

Car- 

bon 

[ Fat 

Calcium 



Vitamin 

H 2 O 

Breakfast 




1 






Stewed fruit 

Serving 

8 

20 I 

6 

87 1 

1 

5 4 

ABC 

127 

Eggs 

2 

13 4 


10 5 

152 6 

II I 


ABDEG 

74 

Liver (chicken) 

Serving 

22 4 

2 4 

4 2 

120 8 

* 1 


ABEG 

69 

Toasts 

2 slices 

I 9 

10 4 

2 

52 3 

6 


AB 

10 

Milk 

I cup 

7 9 

12 

9 6 

170 8 


5 5 

ABCDEG 

208 

Dinner 










Lentil soup 










Milk 

I cup 

7 9 

12 

9 6 

170 8 


5 5 

ABCDEG 

208 

Lentils 

M cup 

13 

30 

5 

176 5 

2 5 



4 

Chicken (white 







1 



meat) 

Serving 

35 2 


15 2 

285 6 

21 4 


ABEG 

120 

Vegetables 

Serving 

8 

2 3 

2 

14 6 


6 5 

ABCDEG 

57 

Bread 

2 slices 

I 7 

10 4 

2 

52 3 

6 


AB 

10 

Supper 








1 


Caviar 

I tbsp 

3 

7 

2 

32 8 

* 



4 

Celery 

Serving 

7 

2 

2 

12 9 


3 9 

ABC 

48 

Cream cheese 

cake 

10 

I 

13 5 

165 5 

2 2 


AB 

14 

Saltines 

2 

I I 

6 9 

I 3 

44 9 

8 



I 

Beef (broiled) 

Serving 

56 6 

2 

13 5 

348 7 

33 4 


ABEG 

168 

Potato 

Small 

2 

16 7 

I 

77 6 


5 6 

ABC 

57 

Stewed fruit 

H cup 

3 

10 6 

4 

48 4 


2 8 

ABC 

63 



178 9 

137 7 

00 

M 

00 

2014 2 j 

72 6 

35 2 

1 

1242 
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BANCROFT, KUGELMASS AND S TANLEY-BROWN 

Diets to Decrease Clotting Function of the Blood 
Calories looo Protein gm P^'' natural fools Basic reaction 

Water high 

7 per cent 70 per cent 23 per cent 

P C F H >0 

Child— 12 kilo 17 gm 17^ gm 2s gm 770 c c 


Food 

Measure 

ments 

Pro 

tein 

Car- 

bon 

F-it 

Calcium 

Acid 

Base 

Vitamin 

HO 

Breakfast 










Stewed fruit 










(fresh) 

5 tbsp 

8 

12 7 

5 

60 


3 7 

ABC 

8i 

Cereal (cooked) 

3 tbsp 

I 3 

5 

5 

30 

I 


ABCE 

7 

Honey 

I tbsp 

I 

24 4 


100 



AB 

3 

Milk 

I cup 

7 9 

12 

9 6 

170 8 


4 3 

ABCDEG 

208 

Dinner 










Green V egetables 










Spinach 

2 tbsp 

4 

I 2 

I 

7 5 


8 

ABC 

28 

Cauliflower 

2 tbsp 

4 

I 2 

I 

7 5 


I 6 

AB 

28 

Tomatoes 

I small 

4 

I 2 

I 

7 5 


I 4 

ABC 

24 

Butter 

Pi pat 

I 


6 4 

58 8 



ABDG 

I 

Potatoes 

I small 

2 5 

21 

I 

96 9 


7 

A-KL/ 

7 ti 

Stewed fruit 










(fresh) 

5 tbsp 

8 

12 7 

4 

60 


3 7 

ABC 

85 

Honey 

I tbsp 

I 

24 4 


100, 



AB 

5 

Supper 










Green Vegetables 




i 






Asparagus 

2 tbsp 

4 

1 2 

I 

7 5 


2 

B 

28 

Carrots 

2 tbsp 

6 

2 7 

I ! 

14 5 


3 2 

ABU i 

26 

Cabbage 

2 tbsp 

4 

I 2 

I 

7 5 


I 8 

ABC 

27 

Butter 

Pi pat 

I 


6 4 

58 8 



A-BJjG 

I 

Rice 

Pi cup 

I 7 

14 6 

I 

67 8 

5 


B 

44 

Fruit 

5 tbsp 

8 

12 7 

4 

60 


3 7 

ABC 

85 

Honey 

I tbsp 

I 

24 4 


100 



AB 

1 


Diets to Decrease Clotting Function of the Blood 
Calories 2000 Protein 25 per kilo Fat low Basic reactions Water high 
5 per cent 75 per cent 20 per cent 

P C F HoO 


Adult — 70 kilo 18 gm 360 gm 47 gm 1 1 76 cc 


Food 

Measure 

ments 

Pro 

tein 

Car- 

bon 

Fat 




Vitamin 

HO 

Breakfast 










Fresh fruit 



31 8 

I 2 

150 


14 

ABC 

217 

Honey 



48 7 


200 


AB 

II 


Cereal 



10 

I I 

61 

2 


ABCE 

14 

Cream 



1 4 

5 5 

60 3 



ABCE 

22 

Cottee and sugar 
Dinner 

2 tbsp 


25 


100 





Spinach 

Serving 

I 3 

3 9 

3 

24 


27 

ABCG 

92 

Celery 

Small 





48 

Potato 

serving 

7 

2 

2 

12 9 


3 9 

ABC 

Small 

I 9 

15 7 

I 

73 I 


5 25 

ABC 

59 

Butter 

2 pats 


17 

158 


ABDG 

2 

Fruit 

Generous 







Honey 

serving 

2 


I 2 

150 


14 

ABC 

217 

2 tbsp 

2 



200 


AB 

II 

Tea and Sugar 
Supper 

2 tbsp 


25 


100 





Asparagus 

Serving 

I 3 

3 9 

3 

24 


8 

B 

94 

Cauliflower 

Serving 

1 3 

3 9 

3 

24 


5 3 

AB 

92 

Butter 

2 pats 



17 

158 


ABDG 

2 

T omatoes — raw 

Small 








serving 

7 

2 

I 

12 9 


2 8 

ABC 

48 

Lettuce — raw 

Small 

serving 

7 

2 

I 

12 9 


3 7 

ABCDEG 

48 

Fruit 

Gene ous 

2 

31 8 

I 2 

150 


14 

ABC 

200 

Honey 

2 tbsp 

2 

48 7 


200 


AB 

II 

Tea and Sugar 

2 tbsp 


25 


100 




. 



17 5 

361 3 

45 6 

1971 

2 

90 8 


1176 


Butter perhaps less, but will increase protein above 25 
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HYPERGLYCEMIA FOLLOWING HEAD INJURIES 

AN EXPERIMENTAL CLINICAL STUDY’*' 

By Harry E Mock, M D and G De Takats, M D 

OF Chicago, III 

FHOM THE DLP\IITMFNTS OF SUnCFn^ AND PJCFSIOLOG^ 

NORTHWEST! HN UVH FRSm M! OICAL SCHOOL AND ST LUKF S HOSPITAL 

Ever since Claude Bernard’s ^ discovery in 1855, that a puncture of the 
tip of the calamus scnptorious will cause hyperglycemia and glycosuria, the 
possibility of a neurogenic diabetes has been discussed again and again Lead- 
ing authorities in diabetes, such as von Noorden, Joshn, Umber, have always 
held that diabetes is unthinkable without a pancreatic lesion Following the 
mass experiment of the World War, 111 which the large number of head and 
peripheral nerve injuries have not resulted in any increase of diabetes among 
the injured, von Noorden - stated that neuiogenic diabetes is a myth Jos- 
hn ^ corroborated his view on the basis of extensive statistics Nevertheless 
the medicolegal question of responsibility for diabetes in patients who have 
suffered head injuries is frequently raised In previous editions of his book, 
von Noorden - has acknowledged traumatic diabetes before a court if 

1 Urine analysis was available and found negative before and positive 
within the first twelve months following the injury 

2 If an individual in good health lost weight and strength following the 
injury and showed clinical signs and symptoms of diabetes even if the urine 
has not been tested before and immediately after the injury 

He has even admitted the possibility of traumatic diabetes if a seem- 
ingly well man developed the disease within the first and second year follow- 
ing an injury As it is not necessary for a diabetic to show glycosuria in all 
samples, the first few urine examinations following the injury may not have 
contained sugar 

These extremely liberal requirements were followed in certain courts m 
spite of the fact that gradually less and less belief m a true traumatic dia- 
betes prevailed On the other hand, a great number of case reports of trau- 
matic glycosuria have been collected by Naunyn,^ Higgins and Ogden,® and 
many others Only the recent cases cited in von Noorden’s and Joslin’s 
monographs, and the studies of Konjetzny and Wieland ® and Davidson and 
Allen ‘ have reported blood sugar determinations following injuries The 
former group found a transient glycosuria, lasting three to five days, 111 42 4 
per cent following fractures of long bones, and an alimentary glycosuria 
following tbe oral administration of fifty grams of dextrose mil per cent 
of their fracture cases Three patients, who knew nothing of their diabetes, 
sustained fractures and at the fiist urine examination sugar was found which 
* Read before the Chicago Surgical Society, February 3, 1928 

190 



HYPERGLYCEMIA FOLLOWING HEAD INJURIES 


persisted All three came to autopsy later and typical liver and pancreatic 
cirrhoses were found 

Davidson and Allen have made sugar tolerance studies of patients suf- 
fering from concussion of the brain and skull fractures, using twenty-five 
grams of dextrose intravenously for testing sugar tolerance The average 
fasting blood sugars after concussions and skull fractures were found to be 
normal but the suga) ciuvcs wac high and delayed in letiumug to noimal 
Subsequent observations showed that the abnormal curves did not persist 
They believe that the more serious the injury, the more striking was the ali- 
mentary hyperglycemia 

Pm pose and Scope of This Study — We have studied the question of 
hyperglycemia following head injuries to answer, if possible, the follow- 
ing questions 

1 How often does hyperglycemia follow a head injury^ 

2 How long does the disturbance in carbohydrate metabolism last and 
may it gradually go into diabetes ^ 

3 If this disturbance is of nervous origin, how can it be tested, and 
can the test be used m determining the presence of residual damage follow- 
ing injury to the brain ^ 

Methods of Animal E.xpenments — Fust Senes Ten healthy dogs, used 
to kennel life and fed on the usual diet, which maintains an ample glycogen 
storage of the liver f were hit on the vortex of the head with a wooden ham- 
mer The dogs were stunned by the blow and remained unconscious from 
five to twenty minutes They all passed urine, and most of them defecated 
They showed muscular rigidity with twitchmgs In our first experiment we 
laid stress on obtaining signs of basal skull fractures, such as bleeding from 
the nose, mouth or ears X-rays were taken of the skulls of these dogs to 
demonstrate the fracture Later we found that a loss of consciousness was 
all that was necessary to obtain changes m the blood sugar and that a frac- 
ture was not essential 

Dogs were fasted twenty-four hours before the injury Samples of blood 
were taken immediately before and one-half, one, two and three hours after 
the injury from the saphenous vein The samples were immediately precipi- 
tated and the blood sugar was determined by the Fohn-Wu method Haemo- 
globin determinations were made in some cases to determine possible changes 
m the concentration of the blood 

Chart I shows the ten curves, in which with the exception of one dog all 
show a marked rise of blood sugar It was not possible to afflict the same 
degree of injury on all dogs, and this factor, aside from the individual 
response, must also be taken into consideration 

Second Senes Ten healthy dogs were submitted to a bilateral division 
of the splanchnic nerves The operation was performed under morphine- 

t Glycogen determinations were made for other purposes m such dogs From 5 to 
6 per cent glycogen was found by the Pfieger method 
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CiMiT I - Blood sugar determiintions on dogs, at short inter\als, 
following head tnjitrj 


ati oi^in-ether anjesthesia 
A mid-hne incision was 
made just below the 
xyphoid cartilage and the 
splanchnic nerves were 
exposed between the pos- 
terior crus of the dia- 
phragm and the adrenals 
in the retroperitoneal 
space Care ^\as taken 
not only to cut the mam 
trunk but also some 
smaller fibres, which cor- 
respond to the lesser 




P 



Cn \rT II 


—Blood sognr determiintions following held injurj 
Splaiiclinics ln\e lueii preiiouslj cut 


splanchnic nerve m man Not less than ten days after the operation, when the 
animal fully recovered, the head injury as described was performed and sam- 
ples of blood were 
taken at the same in- 
tervals as in the first 
series 

Chart II illus- 
trates the blood 
sugar cuives after 
the splanchmcs have 
been cut In not one 
instance has there 
been a rise above 
100 milligrams per loo cubic centimetres of blood, which is well below the 
upper limit of normal 

In Chart III the averages of the two foiegoing curves have been drawn, 

which forcibly illustrate 
the effect of splanchnic 
block on the traumatic 
hyperglycemia 

Thud Set ICS Six dogs 
were given 2 5 grams of 
glucose per kilogram body 
weight in 20 per cent so- 
lution intrapentoneally to 
determine their blood 
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CiMRT III — A^erage curves illustrating the effect of splanchnic SUgar tolerailCC The dogS 
mocK on in perg} cemia following the head injurj Straight line .1 1 „ +0 tlip 

(- ) before section of the splanchmcs Dotted line ( ) IVerC tlieil Submitted tO tllC 

after section of the splanchmcs , , 1 

head injury and tlieir 

sugar tolerance again determined nine or ten days following the injury 
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Chait IV compaies the aveiage of the sugav tolerance curves While 
the peak is much highei aftei the injury, after one hour the figures are 
almost identical 

Methods of Clinical Rcseai ch — All head injury cases admitted to the 
service of one of us (Dr 
H E Mock) at St Luke’s 
Hospital had the follow- 
ing tests 


B 


E 

S 

■ 



■ 

■ 

m 



■ 

■ 





■ 




■ 

■ 












B 

1 



1 

■ 

a 



■ 

■ 





■ 




1 

■ 












I 


■ 

■ 

1 



■ 

U 




■ 

■ 





E 




E 

■ 












i 


■ 

■ 

1 



■ 

m 




■ 

■ 





■ 





■ 












■ 


■ 

■ 

1 



K 

1 




■ 

■ 





■ 





■ 












■ 


B 

m 

1 




1 




■ 

■: 





■ 





■ 












i 


II 

i 

■ 



ri 

■ 




■ 

m 





■ 





■ 












■ 


■ 

■ 

■ 



1 

■ 




■ 

■ 





■ 





■ 












■ 


E 

I 

■ 



■ 





n 

■ 





■ 





■ 












B 


■ 

i 

i 



1 

S 




n 

:■ 





■ 





■ 












1 

i 

■ 

m 

E 



i 

■ 




B 

n 





E 





■ 













■ 

■ 

i 

■ 



M 

■ 




■ 

M 





■ 





■ 












■ 

■ 

■ 

■ 

m 

B 

■ 

■ 




■ 

K 





■ 





■ 












E 

■ 

E 

■ 

■ 

f# 

m 

■ 

■ 




■ 

■ 





■ 





■ 













E 

■ 

■ 

■ 

m 

i 

■ 

■ 




E 

■ 





S 





E 












m 

■ 

■ 


■ 

i 

E 

■ 

■ 




■ 

■ 





1 





■ 












i 

§ 

i 

i 

H 

E 


■ 

■ 




■ 

i 





E 

















■ 

E 

1 

■ 

» 

■ 


■ 

■ 




■ 

E 





■: 





i 












■ 

■ 

E 

m 

m 

5 


■ 

■ 




■ 

m 





■ 





Bl 












E 

■ 

■ 

■1 

m 

ii 


■ 

■ 




■ 

m 





■ 





■ 












■ 

■ 

m 

S 

m 

■ 


■ 

■ 




■ 

■ 





■ 





■ 

E; 











i 

■ 

■ 

li 

u 

■ 


■ 

■ 




■ 

■ 





■ 





■ 

■ 












1 Five cubic centi- 
metres of blood weie 
taken on admission, usu- 
ally within an horn after 
the injury 

2 Other samples 
were taken, if possible 
three, six, and twenty- 

four hours following the Ch.rt IV-Sug-r tolerance cur^es before md within ten days 

inilirv Diirino- fhic np- hc-id injurj 25 gnms glucose per kilo weight in 

jijuij Lii Lilts pc- jQ pg,. cent Solution was injected into the peritoneal cavity Dot 

nod the patients were ^ ^ before, straight Ime ( ) after the injury 

unconscious, and received only small amount of fluids and absolutely 
no carbohydrates 

3 Within a week following the injury, an epinephiin hyperglycemia 
curve was determined After twelve hours of fasting, a sample of blood was 
removed One cubic centimetre of epmephnn i looo was injected subcutane- 
ously and further samples were taken at one-half, one, two, and three hours 
The reason for substituting the epmephnn i espouse for a sugar tolerance 
test will be discussed later 


As the patients ai rived at the hospital at all hours of the day and night 
it was found helpful to use a preservative instead of the potassium oxalate 
The blood samples were preserved m a mixture of sodium fluoride ten grams, 
thymol one gram, adding about five centigrams to five cubic centimetres of 
blood The blood was kept in the ice box and determined together with the 
three, six and twenty-four hour samples within forty-eight hours Repeated 
checks showed that the preservative was efficient and maintained the sugar 
level for several days The method has been used extensively by Nadler and 
Starr ^ m determining blood sugars from out-of-town diabetics It was to 
be expected, that higher blood sugar levels would drop more leadily, but this 
was not the case in our experience ^ The following example illustrates the 
efficiency of preservation 


Immediate precipitation o 151 per cent 
Twenty-four hours 111 ice box o 156 per cent 
Six days in ice box o 156 per cent 

t Exton doubts whether this method is reliable For our purposes this method proved 
very satisfactory 
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Blood Sugar Determtnahous Wtlhtn Twenly-Four Hours Following the Head Injury 
Patient Age Set Clinical Diagnosis X-ray i Hou'* 3 Hours* 6 Hours * 24 Hours* 
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Results of Clinical Investigation — Single samples taken fioin patients 
ivitJiin the fiist tzventy-fom hows Ten patients were examined It is true 
that the first sample was not a fasting blood sugar, as patients had eaten 
before the injury Subsequent samples however also showed elevations of 
the blood sugar in spite of the precautions described above Red-cell counts 
and hsemoglobin determinations did not show such elevations as to account 
for the high sugar values by dehydration Table I summarizes our findings 
All patients had a higher sugar level than a few days later from which we 
can reasonably deduct that their blood sugar before the injury was also nor- 
mal It must be noted that all patients had lost consciousness, while not all 
of them had a proven fracture 

Epincphiin Cwvcs Within a Week Follozving the Injuiy — Ten epine- 
phrin curves are available It ^^as to be expected that great individual dif- 
ferences would occur, on 
epmephrin susceptible and 
non-susceptible individ- 
uals All curves, however, 
taken on control cases, 
showed a peak within an 
hour, the maximal rise not 
exceeding loo per cent of 
the original fasting value 
Furthermore, the sugar 
level came back to normal 
at the end of three hours 

Chart V illustrates an 
average of five determina- 
tions in normals compared with epmephrin curves taken within ten days fol- 
lowing the injury 

Of the ten epmephrin curves taken on patients one week following the 
head injury eight showed a rise above lOO per cent One case, however, 
showed m addition a delay in return to normal 

Mrs Mary D , fifty years of age, received a linear fracture of the left frontal and 
temporal bones on November 23, 1927 Her blood sugar values witlim the first twenty- 
four hours are shown m Table I in the last column It can be seen that at twenty- 
four hours the blood sugar was still o l8i per cent Six days later her epmephrin curve 
was the following (Chart VI) While the peak is just 100 per cent of the fasting value, 
the descending limb of the curve is very gradual At the end of three hours the sugar 
level IS still 45 per cent above the starting point She was discharged with a ptosis 
of the left upper eyelid and while the ptosis still persists could not be examined since 
she has refused to allow further blood studies 

This patient had an unusually long hyperglycemia following the head 
injury Furthermore, her delay m bringing the epmephrin hyperglycemia 
down to normal may indicate a pancreatic insufficiency 
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the basis of which patients could be divided into 



Chart V — Epmephrin hyperglj cemia curves in man One 
cubic centimetre of i 1000 epmephrin was injected subcutaneously 

Straight line ( ) average of five determinations on normals 

Dotted line ( ) average of nine determinations within a 

week following the head injury 
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Chart VI — Epmeplinn cur\e si\ (Has follouiiiK fnctiiri of 
tile anterior fossa Mrs M D , aged fift\ Marked deH\ in 
returning to initnl let el 


Epmephun Cwvcs Sevcial Months oj Ycais Aftci the Head Inpay — 
Eight patients were available foi study Of these, three patients gave a rise 

in blood sugar above loo 
per cent Chart VII shows 
their epinephnn curves 
with the salient data of 
their residual symptoms, 
all show a rise above lOO 
per cent However, in t\\ o 
cases the sugar level rose 
only very slightly and did 
not return to normal in 
three hours (Chart VII ) 
Comment — The inter- 
ruption of an efterent im- 
pulse fiom the brain to 
the hvei could be uniformly established by section of the splanchnic nerves 
The pathway of stimulation following Claude Bernard’s piqCae has already 
been established by Claude 
Bernard himself and later 
amplified by Eckard ® Ac- 
cording to Freund and 
Marchand, Ste\\ art and 
Rogoft,^^ the piqure hy- 
perglycemia IS effected by 
an action of the sympa- 
thetic fibres in the hvei so 
that the presence of adie- 
nals IS not absolutely nec- 
essary although they play 
an impoitant role in the 

nnrrml Tint. Chart \ IT — Eptncplirin cur\es of three pTtieiits levernl 

llUIlUclt clTlimai i ne mouths following the head iiijiuy All three hid residinl sjuip 

rF-nt-vo Uoc Uaon Note the rise above lOo per cent it the first hour and the 

P^yure centre nas oeen normal return straight line ( ) Eillian K aged tweiitj 

laanrp i-IncpI-iT on-iUr-jorl Ivir Basal skull fracture sixteen months previously Occasional 

inure ClUSeiy anaiyzeo uv headache ptosis of right upper eyelid, limited upward rotation of 

flap cfnrlipc nf Ttrnrrcpla 'JS^t eye Right pupil larger than left Dotted line ( ) 

me stucues Ot rsrugsen, stella H, aged twenty Basal skull fracture twenty two months 

pcpI marl T paiar 13 aai-lara Previously Occipital and left temporal headache Total deafness 

iViesei ana J^evy wno left ear Otherwise negative Interrupted line ( ) Doro 

fnitiarl flanf flap rancriia nf *’'1 ^ twenty five Linear fracture at base three months 

lOUna mat tne origin OI pieviously Occipital headache at times No other residual 

sympathetic impulses con- 

cerned m piqure hyperglycemia was in the dorsal third of the vagal nucleus 
If the anterior part of this nucleus were injured, a hypoghfcemia resulted 
Thus the doisal portion of the nucleus of the vagus is a centre for blood sugar 
regulation Aschnei injuring the hypothalamus could also produce glyco- 
suria This centre is probably identical with the sympathetic centre of Karplus 
and Kreidl ’ ’ m the hypothalamus Further centres for blood sugar regulation 
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HYPERGLYCEMIA FOLLOWING HEAD INJURIES 


are claimed to l^e present m a nucleus around the thud ventricle (nucleus peii- 
ventiicularis) and the highest one in the corpus striatum^® Experiments of 
Moiita^” would indicate that the lemoval of both heniispheies has no influence 
on sugar regulation While the exact dignity and lelationship of these centres 
are far from being solved, it seems that the blood sugar regulating centres con- 
stitute a very important mechanism, comparable to heat regulation 

The head injury as inflicted m our animal experiments and as seen in 
clinical cases, may start a S 5 nnpathetic discharge not only from the floor of 
the fourth ventricle but fiom the midbram and interbrain The impulse can 
be blocked by the section of the splanchnic nerves An increased irritability 
can be demonstrated m the animal experiments up to the tenth day It mani- 
fests itself m a sudden rise 
of the sugar tolerance 
curve, Avhich reaches a 
higher level than before 
the injury It is important 
to note, however, m Chart 
IV, that the blood sugar 
drops 111 one hour to the 
same level as before the 
in jury The insulin re- 
sponse to the high sugar 
level IS presumably intact, 
since the descending cm ve 
is not delayed 

Because of our find- 
ings in the animal experiments and also because of the difficulty or impossi- 
bility of running oral sugar tolerance curves on unconscious or semiconscious 
patients we selected the epmephrm test for testing an increased irritability of 
the sympathetic sugar regulation It is true that intravenous sugar tolerance 
determinations could have been made Such were used by Davidson and Allen 
in their studies of carbohydrates metabolism following head injuries How- 
ever, such a sudden rise in blood sugar is not comparable with a slow absorp- 
tion through the portal circulation and the curves cannot be interpreted as true 
tolerance curves 

Our blood sugar determinations, taken at short intervals following the 
injury, sJiozued a i ise in hlood sugar in every instance There is then quite 
a constant hyperglycemia following head injuries This fact can be easily 
overlooked if samples are not taken early enough as in Davidson’s and Allen’s 
series We were struck by the coincidence of loss of consciousness with 
hyperglycemia This factor and not the fracture or the increase in intra- 
cranial pressure seemed to be of most importance The same observation has 
been made recently by Bstek and Dnak in Eiselberg’s Clinic They think 
it quite probable that the midbram and interbrain are involved in the loss 
of consciousness 
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Chart VIII — Eiiinephrin curves of t^\o patients se%eral 
months following head injuries Thej had no residual svmptoms 
h<o e the small rise but the delayed return to normal Straight 

line ( ) Sam Br , aged forty three Basal skull fracture 

twenty five months preMOusly Unconscious Made complete recov 
er> Dotted line ( ) Charles F , aged thirtj three Fracture 

of left temporal bone extending dowm to mastoid process Semi 
conscious Injury sixteen months previouslj Made complete 
recovery 
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The interpretation of the epmephnn curves is difficult Individual dif- 
ferences are great and naturally no means of comparison are available from 
the same patient previous to the injury However, a number of normal 
curves are knowm from w'ork of Broesamlen Billigheimer,-® Petenyi and 
Lax The peak of the blood sugar curve is reached within an hour , it never 
exceeds lOO per cent of the initial value and is usually 50 to 60 per cent of 
the fasting blood sugar The curve is hack to normal in three hours 

The suggestion to test a residual cranial injury by the help of a persis- 
tent sympathetic irritability presupposes the possibility that a traumatic injury 
to the brain, such as minute haemorrhage, blood clot or traumatic cyst, may 
be a constant source of irritation to the sympathetic centres and pathways 
That a lesion of the basal ganglia may maintain a state of constant move- 
ments, as m paralysis agitans, is knowm and is suggested as an analogy That 
this sugar mobilizing impulse is compensated m the normal individual, is 
reasonably to be expected, knowing the resources of the body to maintain 
normal blood sugar How'ever, when the epmephnn hyperglycemia fails to 
return to normal within three hours, an insufficiency of insulin output should 
be considered In three of our cases such a delay was noted, one immediately 
and two several months following the injury All three w^ere above the age 
of forty The importance of such findings even m a small series like ours 
must be emphasized It is quite probable that a number of individuals about 
the age of forty have a diminished insulin reserve without, of course, 
being manifestly diabetic The question arises, wffiether a prolonged sympa- 
thetic discharge, which occurs after head injuries, and calls for additional 
insulin output, may not result in a relative pancreatic insufficiency In other 
words, can a head injury overtax an already impaired pancreas to an extent 
that a pancreatic insufficiency develops ^ 

We do not believe that our few data solve this problem but we do offer 
a method of testing the sequelie of head injuries, a method that presumably 
tells us how readily the pancreas can eliminate the excess of blood sugar, 
which resulted from the stimulation of the sympathetic fibres by the injec- 
tion of epinephnn 

From a clinical standpoint every head injury sufficiently severe as to 
cause unconsciousness causes a temporary disturbance in sugar metabolism 
If the patient has diabetes or an insufficient insulin response wdnch predis- 
poses him to diabetes this temporary upset in sugar metabolism may readily 
make worse or precipitate an actual diabetes We believe to this extent the 
head injury may be looked upon as the exciting cause of the diabetes — the 
true cause being due to the usual pancreatic lesion The bridge between a 
temporary traumatic hyperglycemia and true diabetes is a strong sympathetic 
discharge requiring adequate insulin response If the latter is not available 
a breakdown of sugar regulation may ensue 

From our observations of a very large series of head injury cases, 
observed months to years following the injury, w’^atched especially from the 
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standpoint of a true diabetes following the iniury, we agree with other 
observers that the condition is extremely rare 

The practical points which have been developed as a result of this study 
and which may have a clinical application are 

1 The epinephrm injections, followed by glycemia determinations, can 
be used in cases of old head injuries, claiming or showing certain residual 
signs or symptoms, to determine if these are really due to continued or per- 
sistent cerebral irritation 

Example — In four cases of old skull fractuies, claiming dizziness, head- 
aches, ringing in the ears and anxiety neuroses referred for examinations 
within the last three months this test was made, in three it showed a delay 
111 return to normal in the hyperglycemia curve, but in the third there was 
no delay in return to normal In this case we felt his condition was a pure 
hysteria — a compensation hysteria rather than a true persistent cerebral con- 
tusion These four cases, combined with the eight shown in Chart VII. make 
twelve cases of old skull fractures studied In six, all showing residual signs, 
the epinephrm curve test was positive In one the negative epinephrm curve 
test helped m the differential diagnosis between a hysteria and true persis- 
tent cerebral irritation 

2 We believe this test should be made upon every head injury case before 
he IS discharged from treatment If the test is normal at the end of treat- 
ment period, we do not believe that any subsequent diabetes which might 
develop could justly be attributed to the head injury On the other hand, if 
a patient at time of discharge shows a disturbed carbohydrate metabolism by 
this test and then later should develop true diabetes the injury could rightly 
be held as an aggravation or as the exciting cause — the true cause, of course, 
being a pancreatic pathology 

This test with the glycemia determinations therefore may piove to be a 
positive method of securing a real answer to this very old medicolegal problem 

3 In a recent case of skull fracture the patient was progressing exceedingly 
well when suddenly she went into coma which rapidly became profound 
There was a strong acetone odor to her breath and the coma resembled more 
a diabetic coma than one due to hgemorrhage with cerebral compression 
There were no focal signs indicating cerebral involvement A blood sugar 
determination was made which showed a very marked hyperglycemia Inquiry 
then revealed the fact that she had been treated for diabetes some fourteen 
years previously If a blood sugar determination had been made immediately 
this condition would have been discovered m time most probalily to jirevent 
coma and death 

Therefore the most practical deduction from this study may be stated 
as follows 

Every head injury severe enough to cause cerebral injury has within 
the first twenty-four hours an increase m blood sugar, if there is a diabetic 
tendency this upset m carbohydrate metabolism may become a serious 
menace, therefore, every such case should have a blood sugar determination 
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made within the first twenty-four hours From a medicolegal standpoint 
every patient who has suflfered a head injury and particularly those with 
loss of consciousness should have a routine fasting blood sugar three or four 
times within the first year, together with an epinephnn curve a few weeks 
after the injury The epinephnn hyperglycemia simulates the traumatic one 
in many respects and appears to he a good check for testing for residual 
symptoms If the fasting sugar and the epinephnn curve, particularly its 
downward course, seem normal during the first year liability for a later 
developing diabetes cannot he acknowledged If the sugar values are per- 
sistently high and the epinephnn curves show a slow drop to normal, the 
patient must be regarded as a potential diabetic and if actual diabetes later 
developes the injury must be held as an exciting cause 

CONCLUSIONS 

1 Head injuries of sufficient severity to cause loss of consciousness result 
constantly in hyperglycemia which subsides within the first day or a few 
days This has been found in animal experiments and in a small number of 
clinical cases 

2 Section of the splanchnic nerves m the dog abolished this hypergly- 
cemia The sympathetic discharge originating in the higher centres of sugar 
regulation is unable to leach the liver and mobilize glycogen 

3 This state of sympathicotonia manifesting itself in increased epinephnn 
susceptibility was tested in patients shortly after and many months follow- 
ing the head injury While the immediate response was stronger than m con- 
trols, the late curves were mostly negative with the exception of those who 
had marked residual damage 

4 A few patients were found whose epinephnn curve Avas not abnormally 
high but showed a delay m returning to normal These patients were all 
above forty years and may have a mild pancreatic damage This is not uncom- 
mon at this age and deseives caieful consideration 

5 This small senes cannot entitle us to make any further statements 
and only suggests a method of studying head injuries and their sequelse 
Theoretically, however, the possibility of upsetting an already weakened 
pancreatic activity by a sudden sympathetic discharge followed by a marked 
rise in blood sugar, must be considered 

We wish to acknowledge our sincere gratitude to Dr A L Ivy Professor 
of Physiology at Northwestern Unwersity, for his continuous advice and 
helpful suggestions during the work done in his depai tment 
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THE PART WHICH IODINE HAS PLAYED IN THE TREATMENT 
OF PATIENTS WITH EXOPHTHALMIC GOITRE* 

By Walter E Sistrunk, M D 

ot Rociiesteu, Minn 

FROM Tilt onWION Ot SOUGLin OF Tilt M\'lO CLIMC 

A SHORT review of the development of surgery for exophthalmic goitre 
IS interesting The mortality following the early operations performed for 
this disease was extremely high This, no douht, was due to the type of 
operation used and lack of knowledge of the clinical course of the disease 
When It was recognized that patients with acute hyjierthyroidism could he 
operated on only with great danger, and that many of these, following medical 
management, later improved sufficiently to allow operation to be more safely 
performed, the mortality following operation became lower Recognition of 
this fact, no doubt, caused more intensive study of the clinical course of exoph- 
thalmic goitre and it was learned that the disease in most cases ran a rather 
typical course, during which there were periods of progression and regres- 
sion of the acuteness of the symptoms 

Ligation of one or both of the superior poles of the thyroid gland was 
then introduced and this procedure was thought to cause more rapid regres- 
sion of the symptoms of the disease It soon was learned that even ligations 
could be performed safely only on patients m whom the disease had not 
progressed too close to a crisis and on those who were in a regressing period 
of the disease At first, ligations were done m severe cases as measures pre- 
liminary to thyroidectomy, and m mild cases as curative measures Later, 
ligations were often used to test the ability of a given patient to stand a more 
radical operation, such as thyroidectomy Ligations played an important part 
in the development of surgery for exophthalmic goitre and through their use 
the mortality was considerably lowered There is some question, however as 
to the real manner in which ligations caused regression of the acute symp- 
toms of the disease, and it is possible that the improvement which followed 
their use may have come from postponement of the thyroidectomy for sev- 
eral months, as was usual after ligations were performed 

The mortality after ligations were used was still sufficiently high to cause 
differences of opinion among physicians as to whether or not surgery was 
the best means of treating patients with exophthalmic goitre In well- 
organized clinics, where large numbers of patients with exophthalmic goitre 
were being operated on the mortality was relatively low However, follow- 
ing thyroidectomy done by operators, who were inexperienced in dealing with 
this disease and who rarely performed thyroidectomy, the mortality was high 
Because of the mortality and poor end results following operation in cer- 
tain cases, many patients dreaded the thought of operation and refused 
surgical procedures 

*Read before the Southern Surgical Association, December ii, 1928 
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Before the period when satisfactoiy metabolic tests were possible sui- 
geons often failed to remove a siifibciently large amount of thyroid gland to 
eradicate completely the hyperthyroidism The results following operation, 
therefore, were far less satisfactory than at present After satisfactory meth- 
ods for computing the basal metabolic rate were developed the end results, 
accordingly, were improved by forcing surgeons to remove a larger amount of 
thyroid tissue On account of the mortality and the differences of opinion as 
to the best means of treating the diseases, rontgen-ray treatments which had 
been used to a certain extent for years again were revived and the treatments 
were given m much larger doses These treatments were extensively used for 
a while, but have been largely discarded 

Iodine has long been used in various ways in treating exophthalmic goitre, 
but It usually was given with an idea of curing the disease instead of, as at 
present, preparing patients for operation Some years ago. Marine stated that 
iodine tended to cause a regression of goitre of the hyperplastic type to goitre 
of the colloid type The practical use of iodine as a means of preparing 
patients with exophthalmic goitre was not standardized to such a degree that 
It was of any particular surgical value and its use in the treatment of exoph- 
thalmic goitre had been largely dropped when it was revived by H S Plum- 
mer, in March, 1922 Plummer noted marked improvement following its 
administration in doses sufficiently large to supply the thyroid gland with 
enough iodine to permit it to produce normal thyroxine, and he quickly recog- 
nized its value as a means of preparing patients for operation and of con- 
trolling serious post-operative reactions Plummer based the improvement 
which followed the use of iodine on the hypothesis that the thyroid gland in 
exophthalmic goitre was unable to deliver a normal product when the iodine 
supply was relatively low In the early cases treated with iodine m The Mayo 
Clinic, it could scarcely be believed that hyperthyroidism in patients who pre- 
sented themselves for operation during the acute stages of the disease could 
be controlled following a quickly performed thyroidectomy, therefore, the 
use of ligations was continued Soon, however, it was found that primary 
thyroidectomy could be safely performed on many patients who had been pre- 
pared with iodine, and, from year to year since, the number of ligations per- 
formed has rapidly decreased At the present time the operation of ligation 
IS recognized by many as being practically an unnecessary measure in the 
treatment of exophthalmic goitre 

Since the standardization of metabolic tests and of the preparation with 
iodine of patients for operations rapid advances have been made in the man- 
agement of patients with exophthalmic goitre When considered alone, the 
liasal metabolic rate has been of no particular value as a means of determin- 
ing when operation should be performed, it is regarded merely as an index 
to the degree of hyperthyroidism present when it is taken The reaction of a 
patient with exophthalmic goitre after treatment with iodine reall} has pro^ ed 
of greater value in the treatment of the patient than a knowledge of changes 
111 the basal rate The knowledge of basal rate has been of value in aiding in 
the diagnosis of exophthalmic goitre m certain early and atyiiical cases and 

203 



WALTER E SISTRUNK 


has been a helpful means of noting improvement It, also, has been a very 
valuable method of determining, aftei operation, whethei hyperthyroidism 
still exists and whether hypothyroidism is piesent 

Through the use of iodine it has been possible rapidly to prepare patients 
for thyroidectomy and to control serious post-operative reactions Mortality 
has been greatly reduced, and since it is possible to perform thyroidectomy 
earlier, the long duration of h}'perthyroidism, which was so harmful to 
patients treated by the older methods, has been greatly diminished In this 
way the morbidity and the expense to patients have been greatly reduced 
Better end results are obtained because thyroidectomy is performed in many 
cases before exophthalmos or serious organic changes have occurred The 
poorest end results following operation at present occur m patients operated 
on after a long-continued period of hyperthyroidism and who at the time of 
operation show evidences of marked organic disease Before patients were 
prepared for operation by the use of iodine, it was possible m only about 30 
per cent of the patients to perform safel}' a primary thyroidectomy, and it 
was necessary, 111 about 70 per cent , to use preliminary operations, such as 
hot water injections or ligations Often, long-continued pre-operative medi- 
cal treatment was necessary before these preliminary measures could be safely 
done 

In 1927, 1520 patients were operated on in The Mayo Clinic for exoph- 
thalmic goitre Ligations were done m only nine of these cases Ligations 
have not been performed so far (December ii) during the year 1928 
Patients with large goitres of long standing, vho respond poorly to iodine 
treatment and who as a rule, have lost much weight and strength, are still 
seen On these, one still may feel inclined to perform ligations in order that 
the patients may be given time to gam weight and strength Except in this 
group of patients, however, ligations are seldom indicated At the present 
time, the mortality following operations on patients who come for operation 
during the first six months or even during the first year after the onset of 
the disease, and who have been properly prepared with iodine, probably is 
no greater than that which would follow thyroidectomy on a normal individual 

The use of iodine in preparing patients with exophthalmic goitre for opera- 
tion may be looked on as having brought about the following changes 

I Reduction of Moitality — Marked reduction in mortality has followed 
the use of iodine in preparing patients for operation In 1520 patients operated 
on 111 The Mayo Clinic in 1927 for exophthalmic goitre, theie were eleven 
deaths, a mortality of o 72 per cent In this group were included early, late 
and recurrent cases In cases in which operation was performed within the 
first six months or even during the first year following the onset of the dis- 
ease, the mortality was practically nil A death in such cases usually is an 
accidental one, due to secondary haemorrhage, injury to a nerve or to the 
development of an acute pulmonary infection following operation Only a 
few years ago it was not uncommon for death to occur m certain cases dur- 
ing the very acute stages of the disease before operation At present death 
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in such cases rarely occurs as it is possible, through the use of iodine, to con- 
trol rapidly serious hyperthyroidism in practically all cases 

2 Red^iction of Moibtdity — Patients are subjected to thyroidectomy 
much earlier than formerly and during a period of the disease befoie marked 
organic changes have occurred The end results, therefore, following the 
early performance of thyroidectomy have been far better 

3 Saving of Tune to Patients — Since iodine has been used to prepare 
patients for operation, much time has been saved for them It usually is pos- 
sible in early cases of goitre to prepare patients for thyroidectomy within 
eight days to two weeks after the use of iodine has been started Furthermore, 
it IS possible now for most patients who come early for operation to return 
much sooner to their former work The elimination of preliminary operations 
in practically all cases also has greatly diminished the delay formerly neces- 
sary before thyroidectomy could be performed safely 

4 Reduction of E.xpcnse to Patients — Because of the short time neces- 
sary to prepare patients for operation and the ability to perform primary thy- 
roidectomy on patients who come early for operation, the hospital expense to 
patients has been greatly reduced The majority of patients may be prepared 
while living m their homes, in boarding-houses or m hotels and may be sent 
to the hospital for operation after the preparation has been completed In 
this way many patients remain m the hospital only five or six days The abil- 
ity to have a thyroidectomy quickly performed and to return early to work 
has meant a tremendous saving in expense to patients with this disease 

5 Diminution of Recuu dices — Early operation, the use of iodine fol- 
lowing operation and the removal of a larger amount of glandular tissue have 
diminished materially the percentage of recurrences When there is recur- 
rence it often may be controlled by further use of iodine Should this fail, 
however, to control the hyperthyroidism after a reasonable time, the assump- 
tion usually is either that too much thyroid tissue was left at operation or 
that the thyroid tissue left has undergone hypei trophy In such cases, a por- 
tion of the thyroid tissue present is removed m order to reduce the basal 
metabolic rate to normal and thus to prevent the slow organic changes which 
will develop following long-continued, low-grade hyperthyroidism 

6 Diminution of Difficulties of Opeiatwn — Thyroidectomy, as a rule, 
may be performed more easily on patients operated on eaily m the course of 
the disease than on those operated on follownng long-continued hyperthy- 
roidism and who present themselves with large, hard, vascular, friable glands 
The operations in the early cases are easier because of a greater amount of 
colloid material in the gland The possibility of post-operative complications, 
such as secondary hsemorrhage and injury to a nerve, also is lessened m cases 
in which operation is performed early 

Comment 

On account of the gieat number of patients directly aftected b} treatment 
with iodine in preparing them for operation for exophthalmic goitre, I believe 
It may be looked on as being the most important advance that has been made 
in any branch of surgery since its introduction in 1922 
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TREATMENT OF ABDOMINAL INJURIES IN CHILDREN 

WITH THE REPORT OF FIFTY-NINE CASES 

By Fenwick Beekman, MD 

OF New York, N Y 

With the increased use of the automobile and the consequent greater 
number of street accidents, injuries to children have become more numerous 
This IS particularly evident in the general hosjutals in large centres of popu- 
lation Among the many types of injuries observed, there are none of more 
interest to the surgeon than those with the signs of damage to intra-abdominal 
organs In these the patients are often admitted to the ward in a state of 
profound shock, with shallow respiration, rapid thread-like pulse, and rigid 
retracted abdominal muscles A condition of affairs in which it is evident 
that an immediate decision must be made, as operative interference is required 
to save life in some types of abdominal injury and is unnecessary in others, 
an error at this time may result in the loss of the patient’s life 

Some years ago, a child, nine years of age, was seen who, shortb before admission, 
was run over by an automobile , one of the wheels was said to have passed over the upper 
abdomen The boy was in a state of profound shock, pale, with frequent shallow respira- 
tory movements and a rapid thread-like pulse The abdomen was retracted, the muscles 
stiff and board-like and there was marked tenderness o\er its upper half An exploratory 
laparotomy was performed, the peritoneal cavih was found to contain a slight amount 
of blood-stained serum, but no mtra-abdominal injur j Was discovered The following daj 
the patient coughed up a small blood clot and later a right pneumothorax was discovered 
The boj recovered, but how much better for him if he had not been operated upon 

A boy, ten years of age, was admitted to the Surgical Ward of the Lincoln Hospital, 
having been run over by an automobile The patient was in a state of severe shock, his 
abdominal wall was retracted, rigid and tender over the entire surface Ihe respiratorj 
movements were altogether thoracic m character There were no signs of fluid or gas 
wuthin the abdomen and the urine contained no blood There follow'ed a period of reaction 
111 which there was an improvement in the color of his skin and character of his pulse, 
how'ever, this did not last long, for at the end of tw'enty-four hours signs of peritoneal 
irritation appeared He became restless, vomited, and his abdomen was distended and 
tender These symptoms were progressive in intensilv until the boy died at the end of 
three days Fortunately, an autopsv was obtained The examination disclosed a large 
hiematoma infiltrating the retroperitoneal space The source of the hfemorrhage could 
not be found as there was no injury to anv of the intra-abdoininal organs Before the 
findings of the post-mortem examination were known, it was thought that a grave error 
in judgment had been made How'cver, later it was evident that operative intervention 
would have been useless for there was nothing that could have been gained by it 

Recently a series of fifty-nine case histones of patients who show^ecl 
signs of intra-abdominal injury were collected from the Children’s Surgical 
Service, Bellevue Hospital This senes contains thirty-two cases in which 
the diagnosis was confirmed by operation or autopsy, fourteen in wdnch the 

* Read before the Surgical Corps of the Lehigh Valley Railroad 
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clinical symptoms were thought to be of sufficient evidence to place the injury, 
and thirteen in which a precise diagnosis could not be reached It is to be 
regretted that the records of more patients who recovered, in which the 
diagnosis was uncertain, were lost through being filed under the large group 
of “Diagnosis Unknown” , consequently, the mortality rate of the senes is 
not obtainable Thus there were forty-six cases in which the diagnosis was 
reasonably certain, and thirteen in which the injury could not be localized 

Table I 
Cases Repotted 

No of case? 


Injuries to chest 



8 

Injuries to chest and abdomen ^ 

fLung and liver 
iLung, liver and spleen 

3 

I 

4 


'Spleen 

2 


Injuries to intraperitoneal organs ^ 

Liver 

Liver and spleen 

7 

3 



Liver and kidney 

I 

13 

Injuries to intestinal tract 



3 

Injuries to large vessels 



2 

Retroperitoneal haemorrhage 

Pelvis fractured 

3 

10 

Intra-abdominal injuries, organs unknown 



13 

Injuries to kidney 



6 


Total 


59 


In those patients with injuries to abdominal organs that died, death 
occurred on the average of within two and a half hours following the acci- 
dent, while those with injury to the lungs alone lived for at least five hours 
The accompanying tables show the types of injuries in detail 

The injuries were severe m the thirty-one patients that died , four were 
operated upon, in nineteen the diagnosis was established by post-mortem 
examination, in two the injury, fractured pelvis, was discovered by the 
physical examination, and m three cases the exact diagnosis was not known, 
as the patients died within an hour following the accident In the case of 
the SIX patients with ruptured lungs, the eight with injury to more than one 
organ, the two with laceration of large vessels, and the two with pelvis 
fractures there were no evident indications for operation , this leaves those 
with injuries to the spleen and liver for discussion 

The patient with rupture of the spleen would have been operated upon if 
he had been seen early enough, but since he lived but three hours, there is 
doubt whether he would have recor'^ered 

In the SIX cases of rupture of the liver, the question may be asked, 
"Should these patients have been opeiated upon^” Four of them died 
within two hours following their injurj’^ and two within three hours It is, 
therefore, hardly conceivable that any of their lives could have been sa\ed 
by operation and it is probable that the added shock w'ould have has- 
tened death 

There w^ere twenty-eight patients that recovered Of these children, six 
w'ere operated upon , one for ruptured spleen, one for laceration of the small 
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intestine and four who had retroperitoneal hasinorrhage of unknown origin 
The ten patients with unknown internal injuries were possibly cases of rup- 


tured liver or retropei itoneal haemorrhage 




Taple II 




Knozvn lujtnics to Otgans tit Chest ivith Abdomwal Stans 

Number of 



cases Diagnosis 

iclciice 

Results 

I 

Ruptured lung 

Autopsj' 

Died 24 hours 

2 

Ruptured lung 

I Operation ■ 
I Autopsv 

Died 7 hours 

r 

Ruptured lung 

Autops} 

Died 6 hours 

2 

Ruptured lung 

Autopsy 

Died 2 hours 


Chest and Abdoiiiinal Otgans 


I 

Ruptured lung and liver 

Autopsy 

Died 45 minutes 

I 

Ruptured lung, liver and spleen 

Autopsj 

Died 45 minutes 

I 

Ruptured lung and Iner 

Autopsy 

Died 6 hours 

I 

Ruptured lung and liver 

Autopsj 

Died 2 hours 

10 

Average life of deaths from ruptured lungs 

8 hours 


Average life of deaths from ruptured lungs complicated bv' 


abdominal injuries 


2j^ hours 


To summarize in the whole senes of fifty-nine cases there were ten 
operations, in four of them the indications were definite one for ruptured 
spleen and three for laceration of the intestinal tract, in two of these the 
patients lives were saved In the remaining six cases the operations were 
merely exploratory m character One of these patients had a ruptured lung 
and died, another had an injured kidney with a large retroperitoneal haemor 
rhage, he also died The four remaining children had retroperitoneal hsemor 
rhage of unknown origin, they all recovered in spite of the added shod 
from the operation Of the ten operative cases in only four was the pro 
cedure warranted 

It IS apparent, from the study of these cases, that it is not essential to 
submit all children with signs of abdominal injury to operation In a small 
proportion of the cases (less than 7 per cent ) operative intervention is 
necessary to save life , in a larger group it is not required and will in many 
cases precipitate death by the added shock or hsemorrhage It is evident 
t lat to carry out the proper treatment in an individual case the surgeon must 
now the condition he is dealing with To determine this is difficult as m 
many injuries of the abdominal and thoracic organs the only symptoms are 
t lose o peritoneal irritation For this reason, I believe, it has become a 
aiit or some surgeons to explore every patient with signs of intra- 
omna mjury, 111 the hope that he may find one of the conditions which 
can e ene te by operation This would appear to be rather a small chance 
njuries to t le lungs frequently produce abdominal signs and children with 
ns condition have been operated upon under the impression that the lesion 
was intra-abdominal The local signs in the chest are often masked by the 
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more apparent abdominal symptoms A ruptured lung m a child is the 
result of a severe trauma, in which the thorax has been suddenly compressed, 
as in the case where a wheel has passed over the chest Manv times a tear 
m the lung is present without a fracture of the ribs , this accounts for the 
infrequency of subcutaneous emphysema in these patients The explanation 
of the injury to the lung without accompanying fracture of the ribs, is the 
relative elasticity of the thoracic cage of the child 

In addition to the general and abdominal symptoms, the local signs m the 
chest are those of a pneumothorax The diagnosis can be confirmed by the 
use of the fluoroscope or a rontgenogram The pneumothorax often remains 
for some period of time, m one patient it persisted for six weeks This is 
due to the fact that a collapsed lung with a rent m it may act as a flap valve 
allowing air to enter the pleural cavity, but preventing its exit This forced 
collapse of the lung by the increased intrapleural pressure often prevents a 
hemothorax It is evident that there aie no indications for operation in cases 
of ruptured lungs 

The liver, spleen or kidneys may be injured by comparatively slight 
trauma, a small blow to the body Where more than one organ is injured 
there is usually greater violence These organs because of their structure 
burst asunder when compressed; producing large ragged wounds 

The liver, because of its size and the poor protection afforded it by the 
ribs, IS often injured The wound in its substance may be a single fissure 
or an extensive stellate tear The surfaces bleed freely and these injuries are 
consequently accompanied by severe shock The abdominal signs may at first 
be localized to the upper right quadrant of the abdomen, but soon become 
general and death may rapidly follow , therefore, the diagnosis of ruptured 
liver IS difficult There is a difference of opinion among surgeons, as to the 
advisability of operating m cases of ruptuied liver However, I believe that 
more lives can be saved by the non-operative treatment It is my experience 
that there are two types of cases those m which it is found at operation 
Ihat the haemorrhage has stopped, and those where the tear is so extensive that 
it is impossible to produce hemastasis by either suture or packing The 
manipulation at operation often renews the bleeding m the former type of case 

The sjDleen, because of its small size and position under the ribs, is seldom 
injured alone, but injuries to it occur more often accompanying those of the 
liver or kidney Where the child is seen early the abdominal signs are found 
to be well localized to the left upper quadrant , occasionally, there may be a 
complaint of pain in the left shoulder Operation is indicated in the case of 
a ruptured spleen, as complete hemastasis can be obtained by the ligation of 
its pedicle 

Tears of the intestinal tract seldom occui , when they do the shock is 
severe, the abdominal signs are at first of local j^entoneal irritation followed 
by diffuse peritonitis The presence of gas within the joentoneal cavity ma}'^ 
be discovered by the absence of the liver duhiess, but this is not always 
present, or it may be found by the X-ray Operative treatment is imperatu e 
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Table III 



Kvozuii Injuites to Otcjaiis m Abdomen 



Number of 
cases 

Diagnosis 

Evidence 

Results 

I 

Ruptured spleen 

Autopsy 

Died 

3 hours 

I 

Ruptured spleen 

Operation 

Recovered 

2 

Ruptured liver 

Autopsy 

Died 

3 hours 

3 

Ruptured liver 

Autopsy 

Died 

2 hours 

I 

Ruptured liver 





Fractured nhs 

Autops} 

Died 

2 hours 

2 

Ruptured liver 





Spleen 

Fractured ribs 

Autopsj 

Died 

2 hours 

1 

Ruptured liver 





Spleen 

Aiitopsj ' 

Died 

3 hours 

I 

Ruptured liver 





Kidne3 

Autopsi 

Died 

2 hours 

12 

Average life of the eleven deaths 


2jd hours 

I 

Ruptured kidney 

Operation 

Died 

12 hours 


(compound fracture of 
humerus) 


13 

The indiscriminate operative treatment of patients showing signs of 
injury to the kidney has resulted in the needless removal of many renal 
organs Only those cases with definite indications should be operated upon 
Continuous bleeding or extravasation of urine are the most common condi- 
tions calling for exploration Haemorrhage, unless it be from a torn liiluin, 
will usually cease spontaneously, however, if the pedicle is torn there is little 
chance of saving the individuars life 


Table IV 



Kiioim Iiijinics ivith Mail 

cd Abdominal Signs 

Number of 

cases 

Diagnosis 

Evidence 

Results 

I 

Ruptured ileum 

Operation 

Recovered 

I 

Ruptured ileum 

Operation 

Died 30 hours 

I 

Ruptured stomach 

Operation 

Died 6 hours 

3 

I 

Lacerations of mesenterj’^ 

Autopsy 

Died 2 hours 

I 

Laceration of vena cava 

Autops> 

Died 2 hours 

2 

2 

Retroperitoneal hemorrhage 

Operation 

Recovered 

I 

Retroperitoneal hemorrhage 

Operation 

Recovered 

I 

(later abscess) 

Retroperitoneal haemorrhage 

Operation 

Recovered 


4 


210 



TREATMENT OF ABDOMINAL INJURIES IN CHILDREN 


In a series of nine cases ot injury to the kidney, in childien treated at the 
Lincoln Hospital, there was but one death This was one of the three patients 
operated upon The hilum of the kidney was badly torn and there was mul- 
tiple fractures of the ribs In the second oj^erative case it was found that the 
kidney was not badly damaged The third patient that came to operation had 
a definite indication for exploration The boy was stiuck by an automobile, 
he was admitted to the hospital in a state of severe shock There were signs 
of abdominal injury, a specimen of urine contained a few red blood cells, 
thereafter, the urine was blood fiee In twelve hours the boy had recovered 
from shock, there was a rise in tempeiature at the end of twenty-four hours, 
at this time there weie signs of dulness m the right flank In forty-eight hours 
this dulness extended forward to the umbilicus , the patient w'^as toxic An 
extravasation of urine in the periienal space was found at operation The 
kidney was completely divided, the vessels of the hilum being attached to the 
larger upper fragment and the ureter to the low'er This explained the fact 
that blood was only found in the first specimen 

Table V 

Injuiics to Chat and Abdomen 
Clinical Diagnosis 

Numbci of 

cases Diagnosis 

I Lacerated lurg 

I Haemorrhage into mediastinum 

I Fracture of pelvis — retroperitoneal haematoma 

I Fracture of pelvis — retroperitoneal haematoma 

3 Retroperitoneal haemorrhage 

3 Internal injuries — organs unknown 

10 Internal injuries — organs unknown 

I Internal injury — (In^er) 

5 Ruptured kidney 

27 

A comparatively laige number of injuries in children, causing abdominal 
symptoms are conditions producing a haematoma in the retroperitoneal space 
Haemorrhage into this space may be due to injury of the kidney or to a frac- 
ture of the pelvis, but there are other cases in which there is a diffuse haema- 
toma, where no large vessels have been divided, the haemorrhage apparently 
coming from small ones The symptoms and course of this condition are defi- 
nite, the children are admitted m a state of extreme shock with rapid, shallow' 
respirations and retracted abdominal w'alls The abdominal muscles are rigid 
and the tenderness is diffuse from the start Reaction usually occurs in six 
to twelve hours, though the abdomen may remain rigid for two to three days, 
this IS followed by a distention of the intestines which occasionally lasts as 
long as a week A slight rise in body tempei ature accompanies these symptoms 

SUMMARY 

I Symptoms of abdominal mjur}' are found m children wuth damage to 
thoiacic as ivell as to abdominal oigans 
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2 Injuries to the liver or those to more than one organ are accountable for 
the majority of deaths, which may follow the injury within a few hours 

3 Injuries to the spleen and intestines are relatively rare in children 

4 Retroperitoneal hsemorrhage is comparatively common following trauma 
to the abdomen of children 

5 Injuries to the kidney may follow slight trauma Operative treatment 
IS only advisable where there is a definite indication 

6 With the exception of a rupture of the spleen or the intestine, immedi- 
ate operative interference is unnecessary 

7 It IS believed that the lives of more children with injuries to the liver 
can be saved by palliative rather than by operative treatment 

8 For the proper treatment of abdominal and thoracic injuries an early 
diagnosis may be arrived at Diagnosis b}' operative exploration is not justi- 
fiable as the lives of many children will be further jeopardized Intelligent 
conservatism in the treatment of intra-abdominal injuries of childhood will 
save the greatest number of lives 
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A TREATMENT OF PERSISTENT BRONCHIAL FISTULA 

AN EXPERIMENTAL AND CLINICAL STUDY 

By Eugene H Pool, M D and John H Garlock, M D 

OP New Yobk, N Y 

FRO^r THE NEW lOnti. HOSPITAL 


Celsus ^ IS quoted as saying, “Fistulas of the chest aie very difficult of 
treatment, so that sometimes physician, sometimes patient, giving up hope, 
leaves the case to Nature herself ” Some of the instruments used by Hippoc- 
rates and Paulus Aegi- 

nata are described in the » 

writings of Fabricius ab 
Aquapendente He stated 
that most persons who had 
received a penetrating 
wound of the chest had to 
wear a silver tube for life, 
and that he knew of pa- 
tients who had carried 



tubes for twenty to thirty 
years In discussing the 
treatment, he says the 
hard skm of the fistula 
should be removed either 
by softening or by instru- 
ments Furthermore, “all 
corruption must be re- 
moved and the fistulous 
tract straightened by cut- 
ting the curves with a 
knife ” 

From these early 
tunes, the subject of bron- 
chial fistula has received oc- 



le\cl in the erect position 


casional attention, not, howeA^'er, until recent years has the subject been given 
scientific consideration and operative treatment been systematically attempted 
A bronchial fistula is a communicating tract between a bronchus and the 
pleural surface of the lung or cutaneous surface of the thoracic wall There 
are, therefore, tw^o types broncho-pleural and broncho-cutaneous On the 
basis of etiology. Eggers makes the follownng classification (n ) those due 
to intrapulmonary suppuration, {b) those due to external violence which has 
produced a perforating w'ound of the chest wall 

It is probable that bronchial fistulas are most commonh encountered 
in empyema thoracis as a cause or complication of this condition The major- 
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ity are small and heal spontaneously Howevei m certain cases, a fistula may 
persist, and be the chief factor of the chionicity of an empyema cavity A 
fistula may result from a lung abscess, either spontaneously if the abscess 
ruptures into the pleural cavity, or following the operative treatment of the 
abscess In the same way, suppurative bronchiectasis may be the cause A 
fistula not infrequently occuis in pulmonary tuberculosis as a result of tuber- 
culosis cavitation Other pathological conditions that may be directly or 
indirectly the cause of bronchial fistulas are lung abscess caused by the 
aspiration of a foreign body, actinomycosis, gangrene of the lung, or pul- 
monary suppuration due to an extension from a neighboring organ 





Fig 2 — Case I Lateral recumbent X ia> showing the fluid le\el 


When a fistula has developed, a number of factors may contribute to 
cause its persistence Probably the most important is suppuration in the 
parenchyma of the lung or in the bronchial tiee Wilensky assumes that m 
a small number of cases the constant presence of low-grade infection in the 
bronchial tree, with the superposition of repeated attacks of acute inflam- 
mation, furnishes an important cause for the constant reinfection of the 
fistulous tract and failure to heal An aspirated foreign body or a retained 
drain may be responsible for the persistence of the fistula Finally, less 
apparent factors may be operative , thus a large bronchial fistula which opens 
into a ngid-walled empyema cavity is peculiaily liable to persist 

The walls of the fistula itself may become sclerosed The entire 
tract may become epithelialized and may eventually produce a broncho- 
cutaneous channel 

To the use of Dakin’s solution has been attributed the development of 
some fistulas (Heuer,^^ Stevens This is said to be especially likely m 
empyemas due to streptococcus infection in which the surface of the lung is 
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studded with miliary abscesses Multiple bronchial fistulas occasionally occur, 
most often in bronchiectasis 

The diagnosis of bronchial fistula is, as a rule, self-evident The sudden 
development of a profuse 

secretion from an empy- ^ 

ema wound together with 
an increase in the sever- 


ity of the cough should 
make one suspicious of 
the presence of a fistula 
If such an opening exists, 
the irrigation of an em- 
pyema cavity with 
Dakin’s solution causes 
a paioxysm of coughing 
and the tasting of the so- 
lution l)y the patient In 
a larger fistula, the diag- 
nosis IS self-evident when 
air IS heard to escape 
from the wound This 
sound IS continuous when 
the patient strains with 
the glottis closed In 
doubtful cases, the diag- 
nosis may be confirmed 
by X-rays following the 
injection of lipiodol into 
the thoracic wound 



Most bronchial fistulas will eventually close spontaneously if the under- 



Tic 4 — Dngnmmatic sketch of loca 
ion of abscess and dnimge tubes in place 
(from A^^\LS OF SuRGERi, Marcli 1927) 


lying lung infection is cleared up Neu- 
hof feels that this is practically always 
true But, it must be emphasized that in 
many of the cases the processes of repair 
and closure occur only after a long period 
of time Occasionally, a fistula persists 
indefinitely in spite of the subsidence of 
the underlying lung infection, especially 
where a large bronchial fistula opens into a 
chronic empyema cavity, or where a 
broncho-cutaneous fistula has formed It 


IS for such cases, particularly, that the operation to be described is suggested 
It IS important befoie attempting to close a fistula to ^erlf} the pres- 
ence or absence of an undeiljing lung .nfection or a bronchiectasis In the 
history of the case, the clinical course, and by lipiodol injections 1 he jirc';- 
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ence or absence of a foreign body must be determined before instituting any 
treatment Broncboscopic removal of an aspirated foreign body or the removal 

of a lost drain by thor- 



acotomy will very often 
result in rapid closure of 
the fistula 

T 1 eatment — Theques- 
tion of closing a bronchial 
fistula should only be 
considered after the need 
of drainage has passed, 
in other words, when the 
parenchymia of the lung 
is no longer acutelv in- 
flamed and in the absence 
t of a hronchiectatic cavity 
An empyema must be 
r’ considered and treated as 
' such independently of the 
* fistula If a bronchial 
fistula IS closed in the 
presence of an active in- 
flammatory process, an 
n extensive acute pulmonary 
infection, or even embolic 


Fig s — Case I X ray following injection of lipiodol into a\il absCCSSCS, for inStailce, HI 
Kry sinus shouing the presence of a bronchnl communicition , « 

the brain, may occur 

Numerous methods have been recommended for the closure of bronchial 
fistulas The simplest consists in the cauterization of the fistulous opening 



Tig 6 — Case Tig 7 —Case I Diagrammatic sketch 

indicating outline showing the insertion of the pedicled muscle 

t^en from the flap into the ca\itj with a drainage tube 

(rrom Annals of Surger\ March 1927 ) placed beneath it (From Ann\ls of Sur 

GFR\ March, 1927 ) 

The substances recommended have been numerous, the method usually con- 
sisting 111 local applications of the chemical or actual cauterizing agent to 
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the fistulous opening, the 
object of the tie.itment 
being to destro} the In on- 
chial epitliehum and to 
pioduce the foiination ol 
granulation tissue In 
vciy small fistulas, this 
method is often success- 
ful Keller has ob- 
tained many closures with 
the use of gentian Molct 
Othei methods a i c 
ba^'Cd on the fatt that 
mail} fistulas found in 
chronic emjwema close 
spontaneously aftei mo- 
bih/ation of the lung oi 
collapsing opciations on 
the thoracic wall 'Fins 
IS undoubtedh tine if the 
fistulas aic small W ith 
1 a r g e 1 ones how e\ er 
spontaneous closutc docs 
not always occur A 



Ik S — C I'-c IF XnliropostLi lor \ foIIo\\inR lipiodol injcc 
tioii sl^o\\^tl^ till, (.slttu of the tnii>\Lrm c^^ItJ 



Fig 9 — Case II Anteroposterior Xny following hpiodol 
injection with the cavity half filled, showing a prolongation of the 
cavity mesially 
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striking example of this 
jiomt IS the second case 
leportcd in this papei 
To close such fistulas, 
other methods have been 
cmplo}cd, as puise-stnng 
sutuies, Ol pedicled mus- 
cle Ol skin flaps placed 
ovci flic mouth of the 
fistula The inseition of 
])ui se-sti mg sutures for 
the closuie of bionchial 
fistulas is not a promis- 
ing pi ocedure, because the 
sutuies aie introduced in 
diseased tissue and tied 
under tension 

Abrashanoff ^ in igii 
lepoited the use of a 
pedicled muscle flap 
placed ovc) the mouth of 
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Fic 10 — Cnse II Indicates the appearance of the wound followinp 
one of the stages of a graded thoracoplasty (Fiom American Journal of 
Snigciy October, 1927 ) 


a bronchial fistula 
Since that time, 
many surgeons 
have made use of 
this principle The 
results have been 
fairly satisfactory 
These operations 
have usually been 
pel formed in con- 
j unction with de- 
cortication of the 
lung or collapse of 
the chest wall Oth- 
ers have employed 
pedicled skin flaps 
in the same man- 
ner Halstead and 
T h 11 rs t 0 n re- 
ported the use of a 
combination of 


pui se-strmg suture, a 
free graft of fascia and 
fat, and a pedunculated 
flap of skin and muscle 
Others have recommend- 
ed such radical proced- 
ures as cautery-pneumo- 
nectomy, and lobectomy, 
the real indication, how- 
ever, for such procedures 
being the underlying dis- 
eased lung A few writ- 
ers have reported good 
results by the use of ra- 
dium and Beck’s paste 
We offer another . 
method for the treatment 
of bronchial fistula Its 
merits are its simplicity. 

Its wide application, and ‘ 

Its uniform success in 
our hands As has been 

emphasized any under- ' 

lying parenchymal or , ^ 

before closi 

bronchial infection or a » 

chial fistula 



— Case II Shows the appearance of the "wound 
re of the bronchial fistula At the upper angle one 
dark area which indicates the position of the bron 
(From Amciican Journal of Suigciy October i 9“7 ' 
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Bionchial fntuln 

coexisting cnip) enia nuist he ti eatccl licfot c 
opcialion foi tlie cloMiie of the fistula is 
attempted The opciation itself consists in 
the exposure of the fistula thiough an ade- 
quate incision \\ithout distnihmg the i ela- 
tion of the lung to the chest wall, the 
fashioning of a peduled muscle flaji fiom 
ncighbonng mu''ile tissue, the inseition of 
the end of this fiap nilo ihc biauchuK as 
one inserts a coiK into the netk of a bottle, 
the siituio of the sides of the mu‘'(.lc flap 
to the tissues in the immedi.ite ncighboi- 
hood to pic\cnt dislodgment. and final)}, 
closuic of the ojicratne wound J his pio- 

tedine has been earned out m three cases, 
which illustrate difleient types in which 
the method may he employed, W'e lepoit 
then histones in detail 



/ 



tvlii uU turned 

into htonuhiib 


REPORT OF CASES 

Casi I* — P S, male, t\\cnt\-si\ years of 
aiK., w.is fust admittul to the klechcal Ward of 
tlie New Ii ork Hospital m August, 1911, wuth a 
o diaenosis of incipient tuberculosis He had physi- 
cal Signs at the riglit ajicx, but repeated sputum 
/ ( examinations were negatue Following tonsillec- 

tonw soon afterward all his sjmptoins cleared up 
He was icadmittcd Januar\ 19, 1926, w'lth the 

Tic IT \ii outer 4m flni» signs and s\ mptoiiis of a large lung abscess of 

111-, Iictii (lisictul froin tlic uiuIuImuk ' ' 

mu-^culMurc ^ulI i j> iiJcd imi'cU II u' ’ about three weeks duration The amount of 
)c.n fishoiicd sputum cxpcctoratcd during twenty-four hours 

a\tragcd eight ounces The abscess was situated 
in tlie right upper lobe (Figs i and 2 ) Re- 
peated examinations of the sputum faded to re- 
\eal tubercle bacilli, but showed short-chain strep- 
tococci lute blood cells, 14,250, polyniorplio- 
iiuclcar leiicocs tes, 68 per cent 1 he abscess w’as 
drained Februarj 4, 1926 Under local anccs- 
thesia, an incision was made 111 the right axilla 
About two inches of the fourth and fifth ribs 
W’cre renioscd The abscess was found about one 
quarter of an inch from the periphery of the lung 
Considerable fetid pus was evacuated Tw'o large 
rubber tubes were inserted for drainage (Figs 
3 and 4 ) - A specimen of the lung excised at the 
time of this operation revealed, upon nnscroscopic 
cxanimation, a mass resembling myccha with 

clear sporc-hke bodies Occasional branched showing die muscle flap turned into the 

broiichnl fistula as one would place a cork 

lornis were seen fhese masses resembled some jj,;, ^ |,„ttie 


/ 





Fig 14 — Case II Diagrammatic sketch 


Reported in Annai s or Surgery, March, 1927 
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pig 





form of higher bacteria, possibly Aspergillus nodularis Autopsy of a guinea 
injected with two cubic centimetres of the pus showed no lesions 

The convalescence was uneventful Repeated sputum examinations were negative 
for tuberculosis 

The man was readinitted April 26, 1926, with a persistent sinus which communi- 
cated with a bronchus X-ray examination after lipiodol injection into the sinus showed 
a bronchial fistula (Fig 5 ) 

On May 3, 1926, an operation for closure of the fistula ^^as performed The skin 
around the sinus was excised and newly-formed bone encircling the opening into the 

^ ^ thorax removed The cavity 

' was about the length of the 

index finger Its walls were 
soft and somewhat friable, 
and the cavitj measured 
about two centimetres in di- 
ameter The incision was ex- 
tended along the lower mar- 
gin of the pectorahs major 
muscle A strip of muscle 
about twice as thick as the 
cavlt^, and four and a half 
inches in length, was dis- 
sected free, leaving its upper 
end attached (Fig 6 ) This 
pedunculated flap was then 
turned into the cavity (Fig 
7) and fixed by two chromic 
sutures at the outlet A small 
rubber tube was placed along 
the flap to the bottom of the 
cavitj to prevent retention 
The wound was sutured ex- 
cept at its central portion, 
which was packed with 
gauze Ethjlene amesthesia, 
time, twenty-eight minutes 
There was no cough after 
operation, and the wound 
healed rapidly The tube was 
graduallj" shortened, and was 
removed on the fifth post- 

VArUo 1 4. Tir , operative day 

anH hart ” Seen, arc i 31, 1929, the patient stated he had gamed thirty-fiv'e pounds 

mality o/TheTjng^”'^* ^ 'vorking regularlj X-ray examination shows no abnor- 

cal wtrS first admitted to the Medi- 

This vvac fnll Hospital, May 3, 1925, with a right lower lobar pneumonia 

htiriii; Til ^ empyema which, upon aspiration, cultured streptococcus hemo- 

a rS reTprt ^as transferred to the Second Surgical Division, and May 16, 1925, 

amesthesia Two rubber tube drams were 
nauem vvaf^^^ Convalescence was uneventful, and the 

small amount S ^md ^ country, with a small wound draining a 


\ 


\ 



I 





gcri, October 


t Reported m Amcncan Journal of Smgay. October, 1927 
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lie was rcidniilti-d JuU 
13 1925 with tin. hisloiv 

lint he Ind hccun to li.uc 
fc\cr and increased discharuo 
from the Mmi<: llurc was 
no c\idincc of enc ijisnlattd 
fluid On two occasums tlu 
sinus was cnlarped It w is 
CNident that thtit was a hige 
chronic cni]noina ca\il\ \s 
the patient was m rather jiooi 
condition two tr insuisioiis 
were pnen He was dis- 
charged October 1 102=; to 
llic cnuiilri wjjli tlie' u'coin- 
nieiidation that alter his mn- 
cral condition hid inipio\ed 
he was to return for oblitera- 
tion ot the ca\it\ 

He was readmitted M i\ 

6 102(1 ] he ei\it\ liad i 

capacit\ of sjstttu ounees 
(Pips 8 and 0 I \-ra\ after 
hpiodol injection showed an 
extensne empeenia c.ivit\ 
Because iiis pener il condition 
was onl\ lair it was decided 



1 I* — Ctnc n X ne fnllnwinfc closure of the einpjenn 

wiiuntl sliowtiu' the H\er of nir lietweeii tlie Msccral pleura and 
tlu oecrhint, cfiest w ill 






» 



Case II X ray three months later indicating the absorp 
tion of the .air noted in Fig 16 
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to emploN a graded thoraco- 
plaste after the method of 
Kellci The stapes of this 
jirocedure w ct e performed 
Mae II, Ma\ 22, Tune 8, and 
lune 24, 1926, and entailed 
the 1 emoval of sections of the 
tenth, ninth, eighth, seventh, 
sixth, fifth, fourth, and third 
ribs (Figs 10 and ii ) Be- 
tween the aarious stages, the 
Carrel-Dakin treatment of the 
wound was used Following 
the last operation, there was 
seen at the upper end of the 
ca\ itj a large broncho-pleural 
fistula, measuring tw'o centi- 
metres in diameter During 
the subsequent ten days, the 
entire cavity was packed with 
gau/e saturated with 2 5 per 
cent alcoholic solution of 
gentian violet The wound 
was then dakinizecl and, on 
successive dressings, it W'as 
seen that the superficial lay- 
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tis of the thickciKcI visceral 
pleura peeled off readilv 
However, extensive dakiniza 
tion failed to steril ze the 
cavitj and it was felt that 
the presence of this large 
bioiicliial fistula was the 
cause of failure 

Tilly 17, 1926, the follow'- 
ing operation for the closure 
of the fistula wms performed 
The skin flap on the outer 
side of the w'ound was dis- 
sected free and a flap of mus- 
cle, sonicwliat larger in di- 
ameter than the size of the 
fistula, was dissected from 
the muscles mesial to the 
scapula (Figs 12 and 13 ) 
1 he edges of the bronch al 
fistula were freshened w’lth a 
curette and the pedicled mus- 
cle flap was turned mlo the 
fistula for a distance of one 
inch, so as to plug the bron- 
chus (Fig 14) It w’as su- 


tured to the nm of the open- 
ing with interrupted chromic 
catgut stitches The visceral 
pleura w'as then subjected to 
discission after the method of 
Ransohoff The wound w'as 
packed Ethylene anaethesia , 
time, twenty minutes There 
was no coughing during con- 
valescence The fistula re- 
mained closed, f/ie muscle 
nmting hv pnmaiv iiuioii 
Following the decortication, 
considerable expansion of the 
lung was noted 

The cavity was then da- 
kinized and after obtaining 
MX successive negative cul- 
tures, was closed on Septem- 
ber I, 1926 At this opera- 
t on, the two skin flaps were 
well mobilized, the various 
muscle flaps were freed and 
sutured together across the 
cavity, followed by closure of 
the skin Tw'o long rubber 
tube drams were placed be- 
tween the muscle planes 
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Pir 19 — Cise III \ rij foIlo^\ing injection of lipiodol ni^ 
the tlioi acotonij ^^ound, showing the outline of a laige bn" 
of the left lower bioncluis 







V 


Fig 18 — Case III' Indicating the appearnnee of the wound 
before operation for the closuie of the fistula 
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Ihtsc w e I c rciiuncd in 
fort3-tiqlil lionis TIic wound 
healed In prnnan union and 
the patient was dischaiitcd 
troni tile hospital eighteen 
daes latei (Fitts is and i6 ) 

^\ hen last seen FebniarN 
17, 1929, the patient ^nd In 
had gained thirt\ pounds 111 
weight had returned to his 
loriuer oceiipation and h id 
no sMiiptoins reler.dilo t<i 
Ins eardio-respiraton s\ stein 
(Fig 17) 

C\t-t III— N H girl 
thirteen \ears of age, was 
first admitted to the Medical 
Waul of the New Turk Hos- 
pital hecanse of persistent 
cough, with pain 111 the lett 
lower chest, of two weeks 
duration This had occurred 
one week alter reeo\er\ fioni 
a three weeks’ illness with 
pneinnoina Plnsieal c\ nn- 
ination showed a moderatih 
ill, wcll-dc\ eloped and well- 
iionrishcd girl Temperature 
103° F, white blood cells 
22250, polMnorphonncIe.ir 
Icncocitcs 87 per cent , h emo- 




I ,( 20 — Cisc III Lnlenl Mtw of the sinie condition noted 

in 1 ip 19 




globiii per cent Phj’sical examination, con- 
firmed In X-ra\, gave tbc signs of fluid m the 
left chest Upon aspiration, purulent material 
w.as obtained which cnltnrcd Pfeiffer’s bacillus 
I he patient was transferred to the Second Snrgi- 
c il Division and on Juh'^ 3, 1928, a rib resection 
was performed Tw'o rubber tubes w'ere inserted 

After ojieration, convalescence was smooth, 
excejit for the fact that the w'ound continued to 
dram profusch On the tw'cntieth post-operative 
da\. It w'as noticed that irrigation of the wound 
with saline solution caused severe coughing, and 
that the patient tasted the salt She was dis- 
charged on the forty-fourth post-operative da}' 
w'lth a small granulating sinus and a definite 
bronchial fistula 

The patient was treated at the Out-Patient 
Department until September 21, 1928, without 
any decrease m the discharge from the wound, 
or tendency to closure of the fistula 

She was readmitted September 21, 1928 Ex- 
amination at this time showed a granulating 
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sinus in the centre of the thoracotomy wound winch extended inward for about one 
and a half inches (Fig i8 ) X-ray after injection of hpiodol showed a bronchial fistula 



Fig 22 — Case III ElhpticM incision excising 
the setr of the former operition 


involving a large branch of the lower left mam 
bronchus (Figs 19 and 20 ) The thoracotomy 
wound was enlarged October 2, 1928, and 
there was found a large bronchial fistula ad- 
herent to the chest w'all The wound was 
dressed repeatedly until it became fairly clean 
Because of the persistent cough and the failure 



Fic 23 — Case III Indicating the out 
line of the muscle flap to be placed into 
the fistula Xhe small empjema cavity is 
indicated 


of the fistula to close spontaneously, operative closure w’as decided upon 

October 22, 1928, the following operation wns performed An elliptical excision of 



Fig 24 — Cnse III The muscle Atp hns 
been inserted into the bronchial fistula 



Fig 2S— Case III Sutures have been 
placed anchoring the muscle flap to pre\ett 
dislodgment The small tube drain is 
indicated 


the previous scar was made (Figs 21 and 22 ) Upper and lower skin flaps were fash- 
ioned The latissimus dorsi muscle was then isolated An empyema cavity measuring 
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Pedicled 
Muscle Flip 

Fig 29 A diigr'immatic sketch of the t*'oss specimen jiicturcd in Fig 28, 5ho\%ing the muscle flap 

in the lumen of the bronchus 
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one ctiUimetrc in cliametci 
was Msnali7cd At ils mesial 
and upper aspect was a 
bronciio-picnral fistula nicas- 
iinnq about one cciitniKtrc m 
diameter (Fiij 2 ^) A 
pcdnnculattd innscic Hap taken 
from tlie latissiniiis dorsi was 
then fasliioned (Fie: 24 ) It 
w a s loncitudinalh bisected 
1 lie smaller segment was nn- 
plaiited tiilo the fistiil i foi a 
distance ot about half an 
inch, and the latter one into 
the empiema ca\il\ The 
iiiiisclc flap was sutured to 
the stirronndinq: imiscular and 
fascial tissue (Ficr 25; 
Couqhuig did not cause c\- 
tnision 01 the flap A tiin 
rubber tube dram was iilace'd 
down to the cnipiema ca\it\ 
behind the flap and the wound 
was closed with plain catqiit 
for the deeper structures and 



I i< -^o — Microscopic section of the entire specimen pictured 
III lie :<) (M lenitic ition si'/. ) The pedicled nniscle flap 
enters into the hioiichiis «hich has heen cut longitudinalh at one 
IKMiil t and Iratiseerseh /? at aiiotiier IJesond is seen lung 
|i ireiicl Ml I C — lobe of liiiiR D — Mu'clc flap 



Fig 31 — Microscopic section (magnified x 15) of transverse 
section of the bronchus, B, seen in Fig 30 In this section may 
^ V. intact striated muscle fibres of the muscle flap over 

which has grown the bronchial epithelium There is a moderate 
amount of fibrosis ^ — Striated muscle fibres B — Bronchial 
mucosa 


bilkuonn Rut for the skin 
Etluknc anrcsthesia , time, 
Iwcnh niimitcs Tlie arm mas 
immobili7cd to the side The 
lube was renioacd on the 
fourth pobt-operative day 
Com alcbcciice was uneventful 
and tlie wound healed by 
piimart’’ union (Fiq 26) 
The unusual part of the con- 
' akscciice w'as that, follow^- 
iiiq operation, the patient did 
not cough once, although no 
sedatives w ere administered 

When last seen, April 7, 
1929, the patient had gained 
fourteen pounds, had returned 
to school, and had had no 
symptoms referable to her 
former condition 

EXPERIMENTAL DATA % 

In order to determine 
what happens following 
the peiformance of such 
an operation, and to study 


JFrom the Surgical Research Laboratories, College of Physicians and Surgeons, 
Columbia University, Dr William C Clarke, Director 
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the processes of repair, 
experiments on dogs were 
undertaken It was felt 
that an attempt should be 
made to simulate, as 
closely as possible, the 
conditions found in man 
with lung or pleural sup- 
p u r a 1 1 o n From this 
standpoint, however, the 
results were disappoint- 
ing We \vere unable to 
pioduce chronic pulmon- 
ary or pleural suppura- 
tion W e were able, how- 
ever to determine what 
happens to a muscle flap 
which has been plugged 
into a bronchus In the 
beginning, the idea was to 
produce a lung abscess, to 
be followed by drainage 
with the production of a 

bronchial fistula Accordingly, fourteen dogs were subjected to the method 
of Cutler, Schlueter and 
Weidlein W e tried to 
follow their technic in de- 
tail, but failed to obtain a 
single instance of lung 
abscess This may be at- 
tributed to the fact that, 
although n u m e r o u s 
strains of various organ- 
isms were used, we did 
not employ organisms 
pathogenic for the dog 
The experimental pro- 
duction of an empyema 
in the dog is quite easy, 
but because of the high 
mortality rate and the B- -i’ 

fact that the production 
of a bronchial fistula 

under these conditions , ^ higher power-microscopic section (magnifiedyrpo) 

of the bronchus pictured in Iig 31, showing the intact stnatea 
was not feasible, this par- mnscle fibres and the complete regeneration of the bronchial 
1 mucosa wd — Muscle fibres B — Bronchial mucous membrane 
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Fig 32 — Another \ie\v of the longitudiml section of the bron 
chus A pictured in Fig 30 (magnified x 15) showing the intact 
striated fibres of the muscle flap and the outgrowth of bronchial 
mucous membrane which has not jet coniplctelj coeered the flap 
The bronchial cartilages are \isible A — Muscle fibres B — Bron 
chial mucosa C — Bronchial cartilage 
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Itcul.u method was al)an- 
doned 

Aftei iiumeious im- 


siiccessfiil altcni])ls, a 
method for the aitihcial 
tormation of a bionchial 
fistula was finall) exoKcd 
It ma\ he stated iiuulen- 
tall} that It IS exticmeh 
difficult to pioduce a 
hrouchial fistula m an ex- 
perimental animal lie- 
cause of the small si/e of 
the bronchial tree, the i e- 
sultin^ shock when the 
pleural caMU is ojiciicd 
and m Mew' of the f.icl 
that experimental ani- 
mals especial!} dogs, ra- 
pidl) heal any aitificialh 
produced pathologicxd 
lesions 

The operatne jiroce- 
durc finall) adopted was 



1 n — Micro-coinc section cut it i tleciiLr leetl tlnn tint 
inctnrcd in 1 ir lo J lit jittlicltil iiimcle iHj) Mithin the lumen 
of tin liroiiclitis IS clt irU outlined (MoRiiificition \ syi ) A — 
Ilroncli IS cut loiiRitiidiinlle IS — S'lnic iiroiiclun cut tnnseerseK 
C — Mu cle iHji 1 ) — 1 ohe of luiii. 



inclSmg'’lfronchuT,^‘'Tnd n’''8nific'ition, ^ 

This show^ 1 ^ r , muscle flap, pictured in Fig 

flap between Th sectioned bronchus with the ni 

1 oeiween The viability of the muscle fibres is noteworthy 
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as follow's The animal 
w as anrestheti/ed wuth 
ethei The entire left 
side of the chest w'all w^as 
caiefully prepared by 
shaving scrubbing wuth 
alcohol and ethei, and 
painting wuth 3 5 per cent 
tmctuie of iodine An 
oblique incision about five 
inches in length was made 
along the couise of the 
sixth 11b in the posterior 
axillary line The over- 
lying muscles were re- 
tracted The sixth rib 
w^as then exposed and re- 
moved for a distance of 
three inches subperioste- 
ally Its encircling peri- 
osteum and the adjacent 
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Fig 36 — High nngnification, \ go, of one side of the bron 
chus B noted in Fig 35 The growth of hronchnl mucosn oitr 
the muscle flip is here clearly demonstrated C — Strnted muscle 
fibres 


intercostal muscles were 
then very carefully dis- 
sected from the parietal 
pleura and excised, a pro- 
cedure involving great 
care because of the ease 
with which the extremely 
thin parietal pleura may 
he perforated Through 
the thin pleura can be 
seen the underlying ex- 
panded lung Using a 
\ery fine curved needle 
and fine silk, stitches 
were taken in a circum- 
ferential manner m such 
a way as to catch both 
pleura and lung in each 
bite By this method, a 
lobe of the lung can be 
sutured to the parietal 


pleura without producing a pneumothorax After inserting ten or twelve 


sutures, involving a sur- 


face of the lung approxi- 
mately one and a quarter 
inches in diameter, the 
overlying pleura was ex- 
cised and the wound was 
closed by replacing the 
retracted muscles The 
skin and subcutaneous 
tissues were sutured with 
fine silk so as to produce 
eversion of the skin 
edges A cotton-collodion 
dressing was applied fol- 
lowed by a chest bandage 
and the application of a 
canvas jacket 

Two weeks later a 
second operation was per- 
formed After careful 
skin preparation, the scar 



Fig 37 — High magnification, 90, of tht other side of the 
bronchus A pictured in Fig 35 showing the distribut on of the 
striated fibres of the muscle flap covered by bronchial mucosa The 
scarcity of fibrous tissue formation is especially noteworthy ^ — ’ 
Bronchus B — Muscle fibres 
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Fig 38 — Experiment 10 described in protocols Gross speci 
men of Jobe of liiiigf ^dbcrcllt to tlie pTnetal pleura lutli tlie 
adjacent ribs A — Lobe of lung B — Ribs 



Tig 39 — Anotlier mcw of the specimen pictured m Fig 38, 
shelving the external surfaces of three ribs with the pedicled 
muscle Hap A — Lobe of lung B — Ribs C — Pedicled muscle 
flap 



Fig 40 — Longitudinal section of gross specimen pictured in 
Figs 38 and 39, after lemoval of the ribs and excels lung tis 
sue Here one may see a large bronchus cut longitudinally, sur 
rounding lung tissue, and at the lower pole the pedicled muscle 
flap ov er wh ch there has been a growth of bronchial mucosa A — 
Lung B — Bronchus cut longitudinally C — Muscle flap 
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Fio 41 Diagnmnntic sketch of the specimen pictuied in Fig 40 to clanfj the details of the aari 
ous components i— Lobe of lung 2— Bronchus cut longitudimll} s—Muscle flap in bronchus 
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of the foimei opeiation was excised The ovei lying musculature was again 
reti acted, exposing the lobe of the lung adherent to the parietal pleura at 
the inn of the opening By blunt dissection an opening was carefully made 
into the substance of the lung and extended deepei and deeper until a fair 
size bronchus was encounteied Not infiequently, a laige pulmonary vessel 
simulates closel) the appeal ance of a bionchus Theiefoie, in each instance, 
a fine aspnating needle was inserted to deteimine the contents of the structure 
isolated When satisfied that the structuie was a bronchus, stay sutures of 
fine silk were nisei ted and an opening made into it By dissecting this 
structuie fiom its surrounding lung pareiich)nna, considerable mobilization 
was obtained A bionchocutaneous fistula was then formed by suturing the 
previously mobilized skin flaps to the edges of the opening m the bronchus 
with fine silk A sterile diessing was then applied and held in place by 
bandage and a canvas jacket 

During the following ten days the wound was diessed daily At each 
dressing, bionchial secietion uliich tended to occlude the opening was care- 
fully wiped away Every other day dm mg this period the bronchus was 
cauterized with carbolic acid followed by alcohol The purpose of this pro- 
cedure was to cause a denudation of the bronchial mucosa It was necessary 
to perform the final stage within the ten-day period in order to prevent the 
spontaneous closure of the fistula 

At this last operation, the scai was excised and the skin separated from 
the adherent bronchial opening which, by this time, had become fairly well 
fixed near the periphery of the lung A pedunculated flap of muscle, cor- 
responding to the size of the fistula, was then fashioned from the latissimus 
dorsi muscle which had been preAuously preserved intact This flap was tubu- 
larized by approximating the lateral edges with fine plain catgut sutures It 
was then placed deeply into the bionchns for a distance of one-half to three- 
quarters of an inch and held in place by fine catgut stitches placed m the 
muscle and the rim of the fistula The remainder of the muscle flap was 
anchored to the surrounding structures with silk sutures so as to avoid strain 
on the flap when the animal was up and about The remainder of the wound 
was then closed without drainage, care being taken to obliterate all dead 
spaces A sterile dressing and canvas jacket were then applied 

While this procedure was carried out in ten dogs, m only two were satis- 
factory specimens obtained These dogs lived ten months and one year respec- 
tively Their protocols are herewith appended 

PROTOCOLS 

Evpeiiment 8 — No 9499, female collie Fust stage operation, December 22, 1927 
Ether anaesthesia Left chest wall prepared as above described Three inches of the 
fifth rib excised through an oblique incision Intercostal muscles and periosteum dis- 
sected from parietal pleura and excised, leaving an opening about one and a quarter 
inches m diameter Interrupted sutures of fine silk were then placed circumferentially, 
uniting lobe of lung to the parietal pleura The overlying retracted muscles were then 
replaced and the skin closed with silk 
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Second stage opciatioii, Februarj i, 1928 The scar of the former operation was 
e\cised Overhing muscles retracted, exposing adliereiit lohe of lung Bj hluiit dissec- 
tion, a hole was made into the substance of the lung until a large bronchus ivas isolated 
It was aspirated with a fine needle Stay sutures of silk were inserted and an opening 
made into the bronchus, approximateh three-eighths of an inch in diameter The 
bronchus w^as mobilized bj freeing it from its surrounding tissues and sutured to the 
edges of the skin flaps The remainder of the w'ound W'as then closed w'lth fine catgut 
for the muscles and silk for the skin 

Februar^ 2, 1928, wound dressed Fistula patent Bronchial secretion wuped awaj 

February 3, 1928, phenol and alcohol applied to fistula 

February 5, 1928, phenol and alcohol again applied to fistulous opening 

Februar\ 7, 1928, phenol and alcohol again applied 

Thud stage opciatioii Februan 10, 1928 The scar of the previous operation w'as 
excised, freeing the skin edge from its attachment to the bronchial opening Skin flaps 
were then fashioned and the latissimus dorsi muscle isolated A pedunculated muscle 
flap W'as then freed and fashioned into a tube measuring about three-eighths of an inch 
in diameter It w'as then turned into the bronchus for a distance of one-half inch and 
anchored to the rim of the bronchial opening with interrupted sutures of fine catgut 
The remainder of the muscle flap was then anchored to the surrounding structures bj 
inserting interrupted sutures of silk All dead spaces were obliterated and the wound 
closed w'lthout drainage 

This animal w’as killed on Februarj i, 1929, one jear after the last operation At 
autopsj, the broad surface of the middle lobe of the left lung was found firmlj adherent 
to the parietal pleura After separation of the skin and subcutaneous tissues, the muscle 
flap W'as isolated The entire specimen w'as excised for stud\ (Fig 27 ) 

The adjoining ribs and excess muscle and lung tissue were removed The plugged 
bronchus w'as then isolated b\ carefulh opening the bronchial tree from the mam bron- 
chus as a starting point When the occluded bronchus w’as seen, the specimen was 
bisected longitudinallj at this point The cut gross section is shown m Figures 28 and 
29 It w'lll be seen that the main portion of the bronchus has been cut longitudinalh 
Entering into the bronchus is a small muscle flap, and below this point the same bronchus 
has been cut transverseh The muscle flap was found firmlj united to the w'all of 
the bronchus, and, in the gross, there w'as evidence of the outgrowth of bronchial epithe- 
lium to cover the muscle flap There was little to indicate inflammatorv reaction in the 
adjacent lung parenchvma 

Microscopic sections of the entire cut surface were then made (Figs 30, 31, 32, 33i 34. 
35. 3fi 37 ) Dr G Ibert Dalldorf of the pathological department, at New York Hos- 
pital, has kindlj examined these sections and his report follows “The specimen is an 
equilateral triangle, about four centimetres on each side The lower part is lung paren- 
chvma and a transverse line separates this from the triangular mass of muscle tissue 
At about Its mid-pomt the muscle tissue is seen to enter a distended bronchiole which 
appears distorted The muscle is largelj intact, but in places, alternates with fibrous 
tissue Although the relationship between this bronchiole and the smaller ones is asjm- 
metric and unnatural, all of these structures, however, are normal in the sense that 
their walls are intact and lined with tall columnar epithelium The bronchiole which 
contains the muscle is distended, the lumen measuring roughly three by four millimetres 
There is practically no mflammatorj' reaction either m the lung or the muscle flap With 
the operativ'e procedure as described, it seems reasonable to assume from examination 
of the specimen, that there has been a growth of bronchial epithelium over the sides of 
the muscle flap Ij mg within the lumen of the bronchus ” 

Expciimcnt 10 — No 9731 Male Irish terrier Fust staqc opeiation, February 28, 
1928 Ether anesthesia Left chest vv'all prepared as above described An operation 
identical with the one described under Experiment 8 was performed 

Second stage opciatwn March 9, 1928 — The scar of the former operation was 
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excised and the adherent lung visualized b}' retraction of the overlying muscles A hole 
was then made bluntly into the substance of the lung until a large bronchus was isolated 
This bronchus ran m a somewhat vertical direction After mobilization from the sur- 
rounding lung parenchjma, stay sutures were applied and the bronchus drawn up into 
the wound, thus creating a Y formation The edges of the opening in the bronchus, 
which measured three-eighths of an inch, were sutured to the edges of the skin flaps with 
silk The remainder of the wound was closed as above described 

March lo, 1928, wound dressed Bronchial secretion which tended to plug the open- 
ing removed, reestablishing a flow of air 

March 12, 1928, bronchial secretion removed Carbolic acid and alcohol applied 
to the fistula 

March 14 1928, phenol and alcohol again applied Fistula patent 

Alarch 16, 1928, phenol and alcohol again applied Strong flow of air noted 

Thud stage opciatiou, March 18, 1928 The scar of the previous operation was 
excised, liberating the skin edge from its attachment to the bronchial opening Skin flaps 
were then dissected and the latissimus dorsi muscle isolated A pedunculated muscle 
flap was then formed and split longitudinalh Each segment of the split flap was then 
rolled into a tube and inserted into the two limbs of the Y-shaped fistula The flap was 
then anchored to the rim of the fistula with fine catgut The remainder was sutured to 
the surrounding structures to prevent dislodgment All dead spaces were obliterated and 
the wound closed without drainage 

This animal vas killed on December 26, 1928 At autopsy, the broad surface of the 
middle lobe of the left lung was found firinb’’ adiierent to the parietal pleura The adja- 
cent ribs, the lobe of the lung, and the overlying musculature were excised en masse 
for studj (Figs 38 and 39 ) 

The adjacent ribs and the excess lung and muscle tissue were excised The plugged 
bronchus was isolated by careful dissection of the bronchial tree from its origin When 
this point was reached, tlie entire specimen was bisected longitudinally The gross cut 
section IS shown in Figures 40 and 41 It will be seen that the bronchus has been 
divided longitudinall} At its lower extremity is a section of the muscle flap which 
lies firmly united to the interior of the bronchus at this point In the gross, the out- 
growth of bronchial epithelium to cover the surface of the muscle flap is clearly indi- 
cated There is no evidence of inflammatorj’’ reaction m the lung parenchyma 

CONCLUSIONS 

1 Bronchial fistulas occur most commonly with empyema thoiacis and 
lung abscess 

2 The majority close spontaneously 

3 Persistence of a fistula may be due to suppuration m the parenchyma 
of the lung or the bronchial tree, the presence of a ngid-walled empyema 
cavity into which the fistula opens, the formation of a broncho-cutaneous 
channel or the presence of a foreign body 

4 Operative closure of a bronchial fistula should not be attempted until 
the need for drainage of a lung suppuration has passed 

5 Very small fistulas will frequently close following the local application 
of some cauterizing agent 

6 For the closure of a bronchial fistula which persists in spite of con- 
servative measures, an operative procedure is described This consists in plug- 
ging the fistula with a pedunculated muscle flap The operation is simple, of 
wide application, and has proved successful in our experience 
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7 The production of a bronchial fistula in an experimental animal is 
attended with great technical difficulties 

8 Although the experimental data herewith reported do not dupli- 
cate exactly conditions as found in man, the results obtained indicate 
clearly the processes of repair following closure of a bronchial fistula by the 
method described 

9 A muscle flap placed into a bronchial fistula to effect its closure remains 
viable and is not completely replaced by fibrous tissue Microscopic examina- 
tion shows intact muscle fibres at the end of a year 

10 The sections further disclose the growth of bronchial epithelium over 
the muscle flap 
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SUBPHRENIC ABSCESS ' 

By Thomas H Russell, MD 
OF Nfw Yohk N Y 

Since Barlow’s original paper, published in the London Medical Gacette 
in May. 1845, describing suhphrenic abscess the condition has been occasion- 
ally mentioned in medical literature, but no great interest appears to have 
existed until Leyden, m 1880 described the disease, its symptoms and signs 
Since that time the pathology, signs and symptoms have been described by 
many eminent writers In the present paper I desire only to call attention to 
the more important phases of the subject 

In a general way one considers a subpbrenic abscess as a localized inflam- 
matory process m one of the many spaces of the upper abdomen between the 
diaphragm above and the transverse mesocolon below while in reality a true 
subphremc abscess is located between the domed surface of the liver below' 
and the diaphragm above but the latter classification w'ould exclude many col- 
lections of pus w'hich are generally knowm as subphremc abscess The liver 
and its coronary ligament divide this area into an anterior and posterior space 
The upper part of the subphremc space is further divided into a large right, 
and a small left, space by the suspensory or falciform ligament The liver 
also divides this space into a suprahepatic and infrahepatic space There is 
an extraperitoneal space w'hich is situated betw'een the folds of the ligaments 
of the liver Some know'ledge of these spaces is necessary m order to locate 
and properly treat an abscess in this locality 

The vast majority of abscesses occur in the right side, although one is 
occasionally found m the left side as a complication of a perforation of the 
stomach, or from pancreatic, splenic or renal infections The germ most 
frequently found appears to be the colon bacillus, although it is not uncom- 
mon to find the streptococcus, staphylococcus, pneumococcus, pyocyaneiis 
and rarely the W elsh or tubercle bacillus 

In a review of tw'enty-four cases of subphremc abscess which I am able 
to find from the records of the Post-Graduate Hospital covering the years 
from 1914-1928, there are six cases of subphremc abscesses complicating 
appendicitis, six cases complicating gall-bladder disease, foui cases associated 
with pneumonia, empyema 01 pleurisy, two cases follow'ing perforated duo- 
denal ulcers, two cases following trauma to the upper abdomen, of which one 
followed rupture of the liver, and the other a simple contusion of the upper 
abdomen with the development of an abscess which was opened thirteen days 
later Of the remaining two cases, one case is reported as being due to 
exposure, and the other to abscess formation w'lth actinomycosis of the right 
pleura and subphremc space, apparently actinomycosis of the hepatic flexure 
of the colon with extension through the lymphatics of the diap hragm For 

* Read before the New York Surgical Society, March 27, 1929 
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the reviews of these cases I am indebted to the visiting surgeons of the Post- 
Graduate Hospital 

Most authorities cite perforations of the pylorus and duodenum as the 
most frequent causes, and disease of the appendix as second in frequency 
Trauma is rarely mentioned as a cause, yet in this small series it is thought 
to be responsible in two cases A very frequent cause is the appendix which 
may produce either the mtraperitoneal or extraperitoneal abscess The infec- 
tion travels up behind the colon from a retrocecal appendix, or it may extend 
up the sides or m front of the ascending colon 

Peristaltic action of the colon is believed to aid in cariymg the infection 
to the under surface of the diaphragm Likewise, a pennephntic infection 
may spread upward, or an empyema of the chest may perforate the dia- 
phragm though it IS more probable that a subdiaphragmatic infection may 
spread up\vard through the lymphatics of the diaphragm, especially on the 
right side, and be the cause of a prolonged empyema of the pleura 

General peritonitis from any cause may result in the formation of pus 
beneath the diaphragm, and I believe this to be the cause m the majority of 
these abscesses The worst case I encountered occurred in a patient upon 
whom I operated for a suppurative pancreatitis associated with a gangre- 
nous cholecystitis 

Rupture of an abscess of the liver was the cause m another case Many 
cases thought to be abscesses of tbe liver may prove to be subphrenic 
abscess eventually 

Gas IS sometimes found as well as pus in the abscess and denotes the pies- 
ence of a perforation of a hollow viscus or a gas-producing infection such as 
the aerogenes capsulatus or the more frequent colon bacillus The pus has a 
very foul odor m all the cases I have encountered Subdiaphragmatic abscess 
may develop rapidly after an abdominal infection or it may be very insidious 
in its formation, occurring months, or possibly a year or more, after the 
original infection 

I believe it to be a more frequent condition than it is generally sup- 
posed and that numliers of small abscesses develop in this locality which 
are never recognized and which clear up without surgical intervention by 
absorption of the pus Mechanical factors, due to anatomical position and 
vitality of the patient, favor spontaneous absorption I have found small col- 
lections of pus high 111 the abdomen on the under and posterior surface of the 
liver in two cases upon which I have operated shoitly after operations have 
been performed for cholecystitis In neither case were there recognizable 
symptoms of the infection In one of these cases I operated to remove a large 
stone in the lower end of the common duct eight weeks after the cholecystec- 
tomy had been performed and found fully two ounces of pus The patient 
did not have elevation of temperature nor any symptom except recurring 
attacks of pain and marked jaundice from obstruction of the duct by a stone 

When symptoms of disease in the lower part of the chest or upper part of 
the abdomen appear following an acute or chronic abdominal disease we 
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should suspect subdiajduagmatic abscess Tlie symptoms are almost always 
associated with or closely resemble those found in diseases of the lower part 
of the thorax The patient is septic there is pain in the epigastrium, light or 
left hypochondrium or the lumbar region More pronounced, in my own 
observation, in the lumbar legion and referred upward between the scapiilie 
Considerable emphasis has been laid on pain referred to the end of the twelfth 
rib The pain is sharp and pleuritic in character and usually requires opiates 
to give relief 

In an abscess on the right side a perihepatitis is usually present, also there 
are rales in the lowei chest Rarely an associated pleurisy with effusion is 
found which makes the condition all the more difficult to diagnose There is 
elevation of temperatuie, usuall}' of the sejitic type, which begins sometime 
after the temperature from the abdominal disease causing the abscess has 
been normal 

The temperature may remain normal for months and the patient com- 
pletely recovered from the former illness before there is sudden appearance 
of pain, elevation of temperature, leucocytosis, and other symptoms denoting 
a severe infection This occurred in one of my own cases During the month 
of March, 1921, I operated upon a patient, thirty-eight years of age, for 
a perforated duodenal ulcer The patient made an uneventful recovery, 
gained forty pounds m weight and appeared to be perfectly well until the 
25th of the following October, when he became ill with pain in the upper 
abdomen referred to the back, fever of the intermittent type and rapid 
loss of weight I saw him on November 18, and operated upon him for a 
large subphrenic abscess 

In two of the twenty-four cases studied from the Post-Graduate Hospital 
series the abscesses developed 111 one case a year after pneumonia and pleu- 
risy with effusion, and in the other seven years after an empyema operation 
without apparent later cause 

Paralysis of the diaphragm with depression of the liver may be an early 
symptom if the abscess is intraperitoneal The liver does not move up and 
down freely with respiration and there may be jaundice or the so-called puru- 
lent complexion 

Differential diagnosis between subdiaphragmatic abscess and lung or 
pleural infections is most difficult In abscess there is dulness on percus- 
sion in the lower part of the chest which may extend from the third rib 
anteriorly to Poupart’s ligament The dulness is higher in front and lower 
behind The upper line of dulness is not as well defined as in pleurisy with 
effusion, and change in position of the patient does not effect the area of 
dulness The chest movements are not impaired to the same extent as m 
pleurisy with effusion 

The heart is not displaced unless there is an associated pleurisy with effu- 
sion If gas is present in the abscess there is dulness above the tympany 
found over the gas area The presence of hiccoughs is highly suggestive of a 
diaphragmatic lesion 
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Rapid breathing associated with cough and expectoi ation aie not marked 
symptoms if present at all There is usually rigidity with a sense of fulness 
in the uppei abdomen eithei on the right or left side, and tenderness over the 
affected side is fiequently seen 

When a subdiaphiagmatic abscess is well developed the piognosis is grave 
Most authoiities quote the nioitality late fiom 20 to 50 per cent This is a 
disease m which time is a vital factor, hence eaily lecognition with proper 
treatment should, and no doubt will, lower the former high mortality rate 

For 3^ears it has been common piactice to employ the aspirating needle in 
making the diagnosis I am glad this practice is going out of fashion I 
cannot lay sufficient emphasis on the futility of this custom I have nevei 
been able to see any more reason for aspirating a suspected subphrenic abscess 
than for aspirating a suspected pelvic 01 appendix abscess, the practice of 
which has been abandoned for the past forty years This use of the aspirating 
needle is condemned in almost every recent article I have been able to find 
upon this subject It is, however, occasionally used and I think rightly so, 
to aspirate the pleural cavity when theie are symptoms indicating fluid or pus 
in the pleura Otherwise the use of the exploratory needle for lesions with 
vague anatomical locations should be abolished and leplaced by the proper 
application of up-to-date X-ray methods, paiticiilarly when obtained by the 
cooperation of the rontgenologist and surgeon 

I have found X-rays to be of especial value in differentiating subphrenic 
abscess when, in addition to the usual anteroposterior view in the sitting and 
prone position, an exposure is made using as the centre of the focus the lat- 
eral border of the chest wall approximately on the level of the costophrenic 
sinus An exposure made in this way will eliminate the possibility of the 
shadow of an abscess below the diaphragm pushing up this structure so as 
to obscure the costophrenic sinus I recall a case in which numbers of aspiia- 
tions of the pleural cavity had failed to find fluid when finally an X-ray was 
taken as described above which showed the lower pleura to be perfectly free 
of fluid If the patient is too ill to sit up 111 the erect position for X-ray it 
IS sometimes helpful to make an exposuie with the patient lying on the Side 
as suggested by Douglas 

I can see no objection to an abdominal exploration under local or spinal 
anaesthesia in a case of suspected subphrenic abscess 

In 1908 Dr John W Keefe, of Providence, read a paper before the 
twenty-first annual meeting of the American Association of Obstetricians 
and Gynaecologists, in which he strongly advocated the use of an exploratory 
abdominal incision in the epigastrium or through the right or left upper rectus 
muscle “to form a correct conception of the abnormal condition present and 
the altered position of the viscera” 

I have watched Dr John F Erdmann employ this procedure for the past 
twenty years and have used it in all cases that I have operated upon myself 
with gratifying results 

The use of this incision certainly gives most valuable information as to 
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the best methods of opening and draining the abscess When the abscess is 
located, if it is thought wise to diaiii through the abdomen the viscera are 
walled off with saline pads and great care is exercised to use suction to remove 
the pus without much spilling, which can be easily done by employing the 
ordinary suction tube such as is used by the laryngologist, rather than the 
ordinary instrument sometimes used for abdominal suction Then a counter 
incision IS made between the ribs in the lateral or posterior Avail of the upper 
abdomen and through-and-through drainage instituted, or only the latter inci- 
sions may be used foi drainage in which case the abdominal Avound is closed 
It IS also possible in some cases to make an incision along the costal border 
doAvn to the peritoneum, then strip the peritoneum doAAii and enter the abscess 
extraperitoneally I have recently employed this incision in opening a large 
abscess in a patient, sixty-eight years of age. Avho developed an abscess in the 
right subphrenic area three years after a primar}’’ operation for cholecystec- 
tomy This patient diained bile and pus for a long time after the gall-bladder 
operation and finally healed, but AA'as m ])oor health until the subphrenic 
abscess Avas drained October 23 1928 The patient Avas discharged from 
the hospital November ^ Avith Avound practically bealed It does not appear 
to me to be good surgery to make a routine jjractice of resection of the ribs 
for this condition in a patient avIio is already m a debilitated state, thereby 
adding additional shock Avhich frequently results in death 

Some cases can be drained through an intercostal incision betAveen the 
ninth, tenth or eleventh ribs if there is definite evidence that pus is present 
m the posterior space, but if this is done the simple intercostal incision is 
employed and a double rubber tube introduced into the abscess cavity until 
the patient’s condition is improA'ed and it is rarely necessary to do a later 
resection of the nbs to get a sinus to heal 

I cannot see the necessity for opening the pleura for draining a subphrenic 
abscess If an empyema is present the pleura is drained through the same 
incision puncturing the diaphragm or through a higher intercostal incision 
Every authority Avho quotes statistics giA'es the highest mortality rate in opera- 
tions in Avhich the transpleural route has been employed 

CONCLUSIONS 

1 Subdiaphraginatic abscess defies early accuiate diagnosis insofar as the 
anatomical location and pathogenesis is concerned 

2 The customary use of the exploiatory needle is misleading and 
dangerous 

3 Early recognition and proper surgical treatment should reduce the high 
mortality rate so far reported 

4 A broader and safer surgical measure is afforded by the transabdonii- 
nal, than by the hazardous trans23leural, route 
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While metastatic suppurative processes may frequently be caused by the 
gonococcus, wound infection with this organism is one of the rare complica- 
tions of gonorrhoea, and one which has received little attention m the ht- 
eratuie By nature especially adapted to serous and mucous surfaces, the 
gonococcus finds its usual habitat in the genito-unnary tract, the synovial 
membranes, and the conjunctiva More rarely it is the cause of peritonitis, 
pericarditis, and endocarditis, and still more rarely is responsible for lesions 
of the muscles and skin 

The presence of the gonococcus in a wound was noted by Stephens ^ in a man of 
twenty-seven This patient had gonorrhoea at the age of seventeen, but at the time 
of observation had no symptoms of the disease He received a gunshot wound neces- 
sitating amputation of the right thigh The day following this operation hot salt 
solution caused a second degree burn three inches m diameter on the left thigh This 
lesion advanced to chronicitv, showed undermining of the edges, was covered by thick 
yellow pus, and at eight weeks showed no tendency to heal Smears from the lesion 
showed Gram-negative intracellular diplococci which failed to grow on plain agar, blood 
serum, and blood agar, but grew slowly on blood-streaked agar The organisms failed 
to ferment glucose, but agglutinated with the serum from a known case of gonorrhoea 
The wound rapidly improved under treatment with lo per cent silver nitrate and lo 
per cent silvol In discussing the case Stephens states that the probable source of infec- 
tion was through instruments, dressings, or the hands of the attendant 

A second case is recorded liy Kingsbury ^ 

A physician sustained a slight abrasion of the elbow and a few days later oper- 
ated on a patient who at the time had a vaginal discharge A week after the original 
injury and three days after the possible exposure to gonococci, he complained of pain 
in the elbow The original slight abrasion became a shallow ulcer 2 5 by i centimetre 
in diameter surrounded by a reddened area two centimetres in width Circumscribing this 
latter, several large bullie appeared and the axillary glands became large and tender 
Smears of this lesion showed Gram-negative intracellular diplococci and cultures showed, 
in addition to a few staphylococci, a Gram-negative coccus which failed to grow on plain 
agar, failed to ferment maltose and saccharose, but fermented dextrose The lesion healed 
in three weeks with fomentations and protargol applications 

In November, 1927, in examining a routine wound culture from the sur- 
gical service Gram-negative diplococci were found These were intracel- 
lular in the direct smear and grew only on enriched media Further studies 
showed this organism to be gonococcus 

A second and similar case presented itself m March, 1928 In this case 
also we were able to demonstrate the gonococcus m the pus from an abdomi- 
nal wound 
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Case I — A single girl, twenty-two j'ears of age, entered the Emergency Ward of 
the Massachusetts General Hospital November i6, 1927, complaining of lower abdominal 
pain of twelve hours’ duration On rising in the morning the patient had felt nauseated 
and ate little breakfast At 10 00 a m she had sudden, severe, cramp-hke pam in her 
lower abdomen which doubled her up and was felt about equally m both lower quadrants 
The pam steadily became worse and was somewhat intermittent in character, appearing in 
acute spasms She vomited four or five times during the afternoon, and the pam grad- 
ually became localized m the right lower quadrant 

Her bowels had been regular and the movements normal in character There had 
been no frequent or burning micturition The patient denied vaginal discharge Her 
periods were always regular, she had just finished her past period which had lasted 
four days, was on time, and the flow normal and of the usual character and amount 
During the last few periods, however, the patient had noticed cramp-hke pains in both 
lower quadrants This was unusual for her 

Phjsical examination revealed 1 healthy girl, of normal de\elopmeiit There W'as 
marked tenderness and moderate spasm m her right lower quadrant in region of McBur- 
nej’s point and extending well down to the suprapubic region The mtroitus admitted 
one finger wath case There was ^erj little discharge The uterus was normal in size, 
shape, and position and w'as frcclv movable There was marked tenderness m the right 
vault The left vault was negatne Rectal txamination re\calcd tenderness on the right 
side of the pelvis The temperature was 102° F by rectum White blood cells, 32,000 
Urine negative It was thought best to explore the patient because we were not certain 
of the diagnosis of acute salpingitis as nianj features of the case favored a diagnosis of 
acute appendicitis 

Under ether amcsthcsia a right paramedian incision was made Both tubes were 
injected, tortuous, and oedematous A small quantity of thick pus w’as expressed from 
each and a culture taken The appendix w'as normal It was rcmo\ed in the routine 
manner and the w'ound closed wathout drainage 

The convalescence w'as unc\entful until the fifth da\, w'hen the patient began to 
run a temperature up to 101° to 102° daily The wound was obviouslv infected and a 
large amount of bloodv pus evacuated from the cedematous tissues on the fifth daj 
Smears of this pus showed Gram-negative intracellular diplococci, and a pure culture of 
gonococcus was growm from this, as well as from the pus obtained from the tubes at the 
time of operation 

The abdominal w'Ound wms Dakinizcd and the sepsis cleared up in about three weeks 
Ten per cent argyrol instillations were also used Cultures taken from the w'Ound three 
weeks after operation were negative for gonococci The patient was discharged on the 
twenty-fifth day The infection in this case was subcutaneous and superficial to the fascia 
Bactcnologic Studies — Pus taken from the Fallopian tubes at the time of operation 
and planted upon ascitic agar and blood agar show'ed at the end of twenty-four hours’ 
incubation a scattered grow'th of small graMsh colonies containing Gram-negatne 
diplococci The colonies were at first quite small, but on incubation for a second tw’^enty- 
four-hour period increased in size, became lightly granular, and showed a somew'hat 
lobate to serrate edge The organism grew best on ascitic agar, very slowly on blood 
agar, and not at all on plain agar It fermented dextrose and failed to ferment maltose 
or saccharose It agglutinated in dilutions of from 1/20 to 1/160 wuth serum from a 
rabbit previously immunized with several gonococcus strains, and failed to agglutinate 
with normal rabbit serum in corresponding dilutions 

Six days after operation, a smear from the abdominal wound showed large numbers 
of intracellular Gram-negative diplococci Cultivation, sugar fermentation, and subse- 
quent agglutination show'ed these organisms to be gonococci 
Twenty days after operation gonococci could not be found 

It IS interesting to note that m this case we were unable at any time to demonstrate 
gonococci from the cervix or urethra 
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Case II A single girl, twenty-three years of age, entered the Emergency Ward 
of the Massachusetts General Hospital March 4, 1928, complaining of abdominal pain 
of twelve hours’ duration At 4 00 A m on the morning of entry the patient awoke 
from a sound sleep with generalired lower abdominal pain, steady m character, quite 
severe, and lasting about fifteen minutes The pain continued intermittently up to the time 
of entry with an increasing tendency toward localization in the right lower quadrant 
There was no nausea or vomiting No history of abnormality of bowel movements or 
urinary frequency or burning was obtained No leucorrhoea had been noted by the patient 
Her periods were regular and normal m every way and not accompanied by pain The 
patient had never had a similar attack before 

Physical examination revealed a girl of normal development Her face was flushed 
There was marked tenderness and moderate spasm localized over McBurney’s point over 
an area which could be covered by the tip of one finger The introitus admitted one 
finger with ease No unusual discharge was noted The uterus was normal in size, 
shape, and position and was freely movable The vaults were negative Rectal exam- 
ination was also negative The temperature was 102° F by rectum White blood cells, 
11,000 The urine (catheter specimen) was loaded with pus An X-ray of kidney regions 
was negative for stone 

We were unable to make a differential diagnosis between appendicitis, salpingitis, 
and pyelitis, so exploration was deemed best Under ether anaesthesia an incision was 
made along the outer border of the right rectus muscle The appendix was normal 
Exploration of the pelvis revealed no free fluid, no thickening of the tubes, and no 
adhesions The end of the right tube was brought into the wound but nothing abnormal 
was noted The appendix was removed m the usual manner and the wound closed 
without drainage, the post-operative diagnosis being pyelitis 

On the fourth day after operation the patient began to run a daily temperature of 
from 101° to 102° F No noteworthy change was noticed m the wound until the eighth 
day when it became obvious that there was a large subcutaneous collection of fluid 
On this da> a large amount of bloody serum was evacuated A pure culture of gonococcus 
was grown from this material Cervical smears Avere then obtained which were also 
positive for gonococcus by Gram’s method of staining Urine examination on the twelfth 
day was negative The wound was treated by the Dakm-Carrel method and instillations 
of 10 per cent argyrol The active sepsis disappeared m about two weeks and the patient 
was discharged from the hospital on the twenty-eighth day In this instance the infec- 
tion was also confined to the subcutaneous tissue 

Bactenology — K routine swab taken eight days after operation from the abdom- 
inal wound showed large numbers of intracellular Gram-negative diplococci which on 
culture grew well on ascitic agar, and fresh rabbit blood agar These organisms fer- 
mented dextrose, but not maltose or saccharose and agglutinated with the immune rabbit 
serum in dilutions up to 1/640 A prozone of inhibition was noted in the first dilutions — 
a well-marked inhibition in the i/io dilution and slight inhibiton at 1/20 Normal rabbit 
serum agglutinated the organisms in dilutions of i/io, but not in the higher dilutions 
From both the cervix and the urethra we were able to demonstrate the presence of 
gonococci both by smear and by culture 

Discussion — The symptoms of these two cases of acute salpingitis simu- 
lated those of acute appendicitis to such an extent that the differential diag- 
nosis between these two conditions seemed hinged upon the findings at 
operation In the first case the diagnosis was evident after exploratory 
laparotomy, but in the second case even after thorough exploration and care- 
ful examination of the Fallopian tubes, it was impossible to say that they 
were abnormal , yet they were evidently the seat of a very acute salpingitis, 
so early in all probability that the usual gross picture of an older process was 
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entirely absent In this latter case, only by bactenologic studies was the diag- 
nosis made 

As to the source of the wound infection there is no direct proof It is 
probable that in both these cases the organisms were introduced into the 
wound at the time of operation, remained latent for a short time, and by 
their increasing activity caused the mildly septic temperature and the obvious 
infection which became noticeable on the fourth and fifth days, respectively 
There is, however, the more remote possibility of contamination of the wound 
by indirect infection from the genitalia 

Although no secondary cases were noted which could be ascribed to 
either of these contaminated wounds, as a general principle it should be 
borne in mind that the discharges, the dressings, and the instruments employed 
in caring for such cases are potential sources of similar infection in the 
hospital ward The rapid spread of gonococcus infection from patient to 
patient even under the most exacting precautions is nell known and justly 
feared, especially' by' those caring for female children in an open ward 

From the two cases presented and from the two uhich are reviewed above 
we may draw the conclusion that the duration of infection is more appre- 
ciably' shortened by treatment with the silver compounds commonly used in 
this disease than by any of the more common and less specific antiseptics 
used as dressings 


SUMMARY 

Two cases of acute salpingitis simulating appendicitis are presented The 
unusual feature in both cases ^\as a secondary' infection of the laparotomy 
wound with the gonococcus Fever and visible wound infection were present 
four and five days post-operatively' In one of these cases the diagnosis of 
salpingitis was obvious, in the second it was made only by bactenologic 
studies Dakinization of these two Avounds and their further treatment with 
lo per cent argyrol rapidly' freed the lesions of gonococci 
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LyjMPHOSArcoma of the gastro-intestinal tract cannot be considered as 
rare in occurrence, still it is so uncommon that isolated case reports are con- 
stantly appearing m the literature There is w ide variation in opinion regard- 
ing this condition, especially concerning the classification of various forms 
and its relation to other types of lymphatic tumors Minot and Isaacs ^ have 
suggested the use of the terms lymphoblastoma or malignant lymphoma to 
include all types of malignant lymphatic tumors, and others have adopted 
the same nomenclature Under this name they include (i) lymphatic leu- 
kiemia, (2) pseudo-or aleukremic lymphatic leukaemia, (3) Hodgkin’s disease, 
and (4) lymphosarcoma There are considerable grounds for this classifica- 
tion as Ewing," in considering the etiology, says “It seems possible that in 
tuberculosis may eventually be found a connecting link between lymphsemia, 
pseudoleuksemia, some cases of Hodgkin’s disease and some forms of lympho 
sarcoma ” However, due to this variation m terminology, and also to the 
fact that many cases are reported either with no or only partial microscopic 
diagnosis, a complete tabulation with resultant conclusions is impossible 
Many fibromyosarcomas are eironeously classed with the lymphatic tumors 
We have two such cases, a brief resume of which is given later 

Ewing 2 describes lymphosarcoma as a true malignant neoplasm arising 
in lymphatic tissue from proliferation of typical lymphocytes, and occurring 
as either a localized or diffuse process In the stomach sarcomas constitute 
about i per cent of all gastric tumors, most of which are either spindle-celled 
myosarcomas or lymphosarcomas In the intestines sarcomas are relatively 
much more common According to Liu ® lymphoblastomas are the commonest 
tumors found m the small intestine, occurring three times as often as car- 
cinomas They may occur in any part of the intestine, but are most often 
found in the terminal portion of the ileum They may be single or multiple 
While rare in the appendix. Friend,^ in 1926, found nineteen cases reported 
and added one of his own 

Sarcomas of the gastro-intestinal tract may occur at any age, but are found 
most frequently between the ages of twenty-five and forty-five 

Rankin*' gives the sex occuirence as equal, but my own studies of the 
reported cases lead me to agree with Liu ^ that males are afflicted twice as 
commonly as females 

* Read before the Section of Surgery of the New York Academy of Medicine, 
March i, 1929 
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Piactically nothing is known legarding the etiology of these tumors The 
theory of giowth from embiyonal cell gioups has many supporters Others 
feel that added to this there must be some exciting cause, such as tubercular 
infection Certainly tuberculosis seems closely associated with sarcomas m 
many cases Peteison ^ m a compilation of eighty-five cases found three where 
the tumors occuried six to ten weeks after a severe contusion of the region 
The symptoms piesented by sarcoma of the stomach are those presented 
by any other tumor and vaiy with the si/e and location As a rule gastric 
dilatation is not so marked as in carcinoma, and the tumor is apt to be larger 
and therefore more easily palpable 

In sarcoma of the intestines the one piactically constant symptom is pain, 
geneially of a colicky nature, occurring as a rule throughout the middle of the 
abdomen and not affected by eating There may be slight loss of weight and 
slight fever Vomiting is not a piomment symptom as a rule There may 
be a history of increasing constipation While narrowing of the intestinal 
lumen is a common finding, Libman in 1900 could find no case of complete 
stenosis reported and I have found none since Obstruction may be caused 
by intussusception which occurs not infrequently Next to pain the most 
common finding is the presence of a palpable tumor increasing fairly rapidly 
in size In some cases this is the only complaint the patient has 

The diagnosis is very difficult Presence of a palpable tumor taken in 
conjunction with rontgenological findings of a partial stenosis, and occurring 
111 a young patient, may at times make it possible, but not as a general rule 
A good proportion of these patients come to the surgeon with symptoms of 
an acute abdomen and the correct diagnosis is only made at operation 

The duration of the disease is variable Here it is that a uniform nomen- 
clature and more accurate microscopic diagnosis in reported cases would help 
to clarify our ideas Fisher ® makes the statement that most patients suffering 
from intestinal sarcoma die within nine months This is a shorter period 
than given by most writers, the average being about eighteen months 

The prognosis is also variable and depends on the type of sarcoma and 
also the kind and time of treatment Farr ° says the outlook in sarcoma of 
the stomach is no worse than in carcinoma, while Graves speaking of 
sarcoma of the intestines says “Death is the usual outcome ” Some few cures 
have been reported KapeH’^ leported one of fifteen and another of moe 
years’ duration One of our cases is alive and well eight yeais after operation 
There is some difference of opinion regarding the proper treatment of 
this condition We must remember that no one man or clinic group has had 
a sufficiently long series of cases upon which to base their opinions — so that 
both the quoted opinions of others and our own conclusions are subject to 
change by future experience 

Considering the treatment the cases naturally fall into two groups First 
IS the very small group where the diagnosis can be made before operation 
and where the tumor is apparently resectable Should these cases be sub- 
mitted to the relatively dangerous operation of resection (Kapel ni his 
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report of resection in sixty cases of sarcoma of the stomach gives an operative 
mortality of i8 per cent), oi should they be given deep X-ray therapy, 
which apparently is so efficacious, temporarily at least, in causing similar 
tumors m other locations to disappear ^ Crumston in his article on sarcoma 
of the stomach gives the treatment as excision Minot and Isaacs ^ m report- 
ing a case of lymphosarcoma of the small intestine which lived seven years 
without recurrence and then died two years later, say that no case of that 
type has lived so long except following surgical removal They favor surgery 
and radiation, though they go on to say “Radiation does not influence impor- 
tantly the duration, it alleviates symptoms, decreases size of lesions and pro- 
motes patient’s efficiency ” Holmes, Dunn and Camp in their article on 
lymphoblastoma of the stomach say “The localized type of this disease 
should respond well to irradiation therapy or to a combination of irradiation 
and surgery ” Rankin,® while saying that treatment is unsatisfactory, thinks 
surgery seems to offer the best chance and adds that radium may give good 
results Desjardins and Ford say that radiation may or may not cause 
definite prolongation of life, but it may keep the disease under complete 
or partial control for varying periods Soiland is rather pessimistic regard- 
ing X-ray treatment He says “It appears that we may successfully destroy 
the altered lymph nodes m every other part of the anatomy, even including 
those of the mediastinum, but we find our Nemesis m the abdominal cavity ” 
In the larger group of cases where diagnosis is only made at operation, 
there seems to be practically a unanimity of opinion that resection should be 
performed if possible, later writers favoring post-operative X-ray treatment 
In our experience resection, when possible, is still the method of treat- 
ment and we feel rather skeptical regarding the value of radiation Even 
though incomplete, resection will often greatly prolong the life of the patient 
In one of our cases (Case VII) the operator had to cut through tumor tissue 
in the mesentery of the intestine and yet this patient was well for nearly 
three and one-half years and had no X-ray treatment In Case XIH where 
radiation alone seems to have caused a cure, the diagnosis was never proven 
and a later review of the patient would seem to show that the condition was 
tuberculosis of the peritoneum rather than sarcoma 

Resection should be performed whenever possible and may be followed 
by radiation if deemed advisable If, however, radiation causes unfavorable 
symptoms such as vomiting or gastro-intestmal upsets we consider radiation 
of such doubtful benefit that we do not hesitate to discontinue it 

The use ‘of arsenic should be mentioned The present status of this drug 
IS well summed up by Desjardins “Arsenic was used and when large doses 
were given over a prolonged period did result m transient improvement 
However, results were not altogether satisfactory and these drugs are now 
seldom emjiloyed ” 

A brief summaiy of our cases follows (The first six cases were explored 
only, no attempt at complete resection being made ) 
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Case I — Male, thirty years of age Pain in lower right quadrant, one hour after 
eating, for three months Vomited frequently Operation showed numerous masses in 
the small intestine with involvement of retroperitoneal nodes Specimen showed lympho- 
sarcoma Died five months after operation 

Case II — Female, seven jears of age Symptoms of acute abdomen, tuberculous 
peritonitis being the first choice Operation showed intussusception of small intestine 
caused by prolapse of a tumor the size of a walnut Enteroanastomosis Avithout resection 
of tumor Twentj-si\ days later a foot of the intestine with the growth resected Sev- 
eral similar masses were found throughout the intestine Pathological report— lympho- 
sarcoma Died si\ weeks after second operation 

Case III — Male, thirty-two jears of age Pam of seven months’ duration, extend- 
ing from symphysis to umbilicus Operation revealed a tumor of ileum thirty centimetres 
from ihocffical valve, with similar tumors in other portions of the ileum Enlargement 
of lymph nodes Pathological report — lymphosarcoma Died two and one-half years 
after operation 

Case IV — Male, thirtj -seven years of age Discomfort and cramps across upper 
abdomen for one month Swelling of feet and distention of abdomen Operation showed 
huge tumor mass in retroperitoneal tissues, with metastatic nodes m meso of small bowel 
and one large tumor in the ileum, probably metastatic Pathological report — lympho- 
sarcoma Died one month after operation 

Case V — Male, thirty-three jears of age Pam in epigastrium, right upper quadrant 
and occasionally right lower quadrant for four months Vomiting at irregular intervals 
for SIX weeks Slight loss of weight Operation — diffuse infiltration of the small intestine 
encroaching on the lumen and extending into the meso at several points One mass the 
size of a fist Unquestionably lymphosarcoma Pathological report — material lost m 
process of embedding Died four months after discharge 

Case VI — Male, sixty jears of age Pain in lower abdomen especially on left side 
for three months Lost a little weight Operation showed a large mass involving large 
intestine and ileum adherent m pelvis , non-resectable Pathological report — lympho- 
sarcoma Died fifteenth post-operative day 

Case VII — Female, thirty-four jears of age, Pam around umbilicus for eight 
months Loss of weight and strength Palpable tumor m left side of abdomen, Opera- 
tion — mass ten centimetres by eight centimetres involving whole circumference of gut 
about five centimetres from duodenojejunal junction One large node m mesentery of 
gut Resection with end-to-end anastomosis Pathological report — lymphosarcoma Died 
three years seven months after operation 

Case VIII — Male, thirty-five j'ears of age Epigastric pain for six months Thirty 
pounds loss of weight Increasing constipation Palpable tumor Operation three 
separate tumors of small intestine contained in the first tvv'o feet of jejunum Resection 
with end-to-end anastomosis of jejunum and duodenum Pathological report — lympho- 
sarcoma Unable to trace patient 

Case IX — Male, thirty-five years of age Symptoms of partial intestinal obstruc 
tion for five weeks X-rays showed obstruction in splenic colon Operation showed 
constricting mass at splenic flexure First stage Mikuliecz and ciecostomy done Patho 
logical report — lymphosarcoma Died suddenly day after operation 

Case X — Female, eighty-four years of age Tumor size of orange, constant m 
size, for five weeks, to right of umbilicus Increasing constipation Operation showed 
intussusception at iliocsecal valve caused by prolapse of tumor of ileum about four 
centimetres in diameter First stage Mikuliecz operation done Pathological report 
Ij’mphosarcoma Died on fourth post-operative day 

Case XI — Male, twenty-four years of age Recurring pain in right lower quadrant 
for eighteen months Came to hospital with symptoms of acute appendicitis Operation- 
diffuse tumor involving entire circumference of terminal four inches of ileum Tri- 
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angular segment of enlarged nodes running beyond duodenum Resection of terminal 
ileum and ascending colon together with nodes, with side-to-side anastomosis Patho- 
logical report — lymphosarcoma Uneventful operative recovery Given deep X-ray 
therapy Well one year post-operatively 

Case XII — Male, thirty-four years of age Pain in epigastrium of six months’ dura- 
tion, coming on one day to one hour after eating Lost twenty pounds weight Operation — 
mass size of palm of hand in posterior surface of stomach with enlarged nodes Distal 
one-third of stomach resected Pathological report — lymphosarcoma In excellent health 
nine years later 

Case XIII — Male, thirty-seven years of age Severe pains about umbilicus for one 
. month Lost a little weight Palpable mass in right side, deeply adherent X-ray showed 
general limitation of lumen of small intestine No operation as condition was deemed 
inoperable Diagnosis thought to be sarcoma, though a note was made that there is a 
possible tuberculous lesion at the apices, so the diagnosis may be tuberculosis of peri- 
toneum No pathological report Tumor mass gradually disappeared under X-ray ther- 
apy Three and one-half years later was in excellent health 

Two cases of myosarcoma have been operated 

Case I — ^Male, twenty-eight years of age Sudden sharp pain in epigastrium to left 
mid-line Thought to be perforated gastric ulcer Operation showed huge tumor on ante- 
rior wall of stomach which perforated at operation Resection done Pathological report — 
myosarcoma Given X-ray therapy, but died eighteen months later 

Case II — Female, twenty-eight years of age Always constipated Nausea and 
cramps in abdomen for two weeks Operation — intussusception due to prolapse of tumor 
of caecum Intussusception reduced and tumor which did not appear grossly malignant, 
with surrounding caecal wall, resected Pathological report — myosarcoma of local malig- 
nancy type Excellent health ten and one-half years later 

RECAPITULATION 

There were thirteen cases of lymphosarcoma, all but two proven by micro- 
scopical examination, one not operated and one where the material was lost 
Ten were males, three were females Ages range from seven to eighty-four , 
average thirty-five Ten cases involved small intestine, two large intestine, and 
one stomach 

Twelve cases were followed, one being lost track of Seven died within 
one year , one died at the end of two and one-half years , one died after three 
and one-half years, one not operated, so diagnosis not proven, is well three 
and one-half years later , one resected, is well one year later , one, stomach 
resected, is well nine years later 


SUMMARY 

1 A uniform nomenclature and more careful microscopical diagnosis aie 
needed to enlarge our knowledge of this condition 

2 Treatment is unsatisfactory Resection when possible followed b> 
X-ray therapy, seems to offer greatest chances for a cure 

I desire to express my appreciation to Dr Charles L Gibson for permis- 
sion to publish these cases, all of which were operated on in his service at the 
New York Hospital 
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Since this paper was written we have had another case of lymphosarcoma 
of the ileum which I feel deserves inclusion in that we were able to make a 
diagnosis from the history before operation 

A man of thirty- five years, who was operated upon five months previously 
for chronic appendicitis now complained of pain to the right of the umbilicus 
coming on about two hours after meals with the sensation of the formation of 
a mass which could be palpated at times After a few minutes this pain would 
disappear and there would be a feeling of the letting up of a constriction and 
the passage through of liquid could be either felt or heard or both 

From this rather typical history the diagnosis of lymphosarcoma was made 
X-rays gave the impressions of adhesions in the region of the csecum Opera- 
tion revealed extensive lynnphosarcoma of the ileum with involvement of the 
lymph nodes of the mesentery Twenty’^ cubic centimetres of ileum were 
removed with end-to-end anastomosis 

Pathological report vas lymphosarcoma The patient is still in the hos- 
pital, although he has made an uneventful recovery and is to receive 
X-ray treatment 
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THE POST-OPERATIVE COMPLICATIONS OF 
CHOLECYSTECTOMY 

A STUDY OF 700 CHOLECYSTECTOMIES 

By Roy D McClure, MD 

or Detroit, Mich 

FROM THE SURGICAL SERMCE OP THE HENRI FORD HOSPITAL 

In this report I shall limit the discussion to the study of the post-opera- 
tive complications encountered in seven hundred consecutive cholecystec- 
tomies in the Henry Ford Hospital These complications are perhaps fewer 
and simplei than they would be if we were to include our cases of cholecys- 
tostomy and also choledochotom}'^, when not done in association with chole- 
cystectomy, and those cases where malignancy was present In a later paper, 
however, we are contrasting the two groups in the types and frequency of 
unfavorable sequelae 

No operations on the gall-bladder, except in acute cases, are done in 
our clinic without a thorough work-up, including studies of biliary drainage 
and cholecystography The latter has proven of great value, though it is not 
yet infallible Especial attention is paid in jaundiced cases to bleeding and 
coagulation times , in all cases in which this is prolonged beyond the normal 
of three and five minutes, calcium lactate (2 per cent solution m fifty cubic 
centimetre amounts) is given intravenously It is our custom to give this 
twice a day until the bleeding and coagulation times approach normal In a 
series of 145 cases in which cholecystography was done, in gave positive 
findings (non-filling, delayed emptying, or stone shadows), and fifteen gave 
questionable findings In this senes of 126 “positives’’, ninety, or 71 per cent , 
showed stones at operation Nineteen of the 145 cases gave negative results 
by cholecystography 

The gall-bladder is not removed unless it shows, on direct inspection and 
palpation, some sign of disease, such as adhesions, thickened walls, scarring 
of liver capsule around it, or stones in the gall-bladder or ducts I am still 
in doubt, however, as to whether the gall-bladder should be removed where 
there is no shadow of the dye 111 the gall-bladder films and yet direct examina- 
tion shows an apparently normal structure I have decided against removal 
of such a gall-bladder, and later thought it should have been excised On the 
other hand, we have removed the gall-bladder in nineteen cases where there 
were normal cholecystograms, but some positive findings of previous disease 
As the lesults have not been entirely satisfactory in these cases, we believe 
that a normal cholecystogram probably means normal gall-liladder physiology 
To study accurately post-operative complications one should understand 

* Read before the Soutliern Surgical Association, December 12, 1928 
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thoroughly the pre-operative condition and the tieatment used, and should 
know also the operative findings and procedures For this reason I am 
giving a brief outline of the routine in this series of cases 

To have the patient in as nearly normal physical condition as possible no 
cathartics are used The abdomen is shaved before the patient goes to the 
operating room A soapsuds enema is given the morning of operation and 
i/6 gram of morphine and 1/150 grain of atropine are given a few minutes 
before the patient leaves the floor When it can be arranged, the patient 
enters the hospital twenty-four hours or more before operation to avoid, as 
far as possible, newly acquired respiratory infections Ethylene gas, often 
with an ounce or two of ether, is administered by professional nurse an?es- 
thetists The operating table is inclined with the foot one to two feet lower 
than the head 

After cleaning up with tincture of iodine and alcohol an upper right rectus 
incision IS made, beginning a little to the right of the mid-line and extending 
to two fingers’ breadths below the umbilicus After incision is made through 
the anterior sheath of the rectus the entire muscle is retracted outward, and 
incision is continued through the posterior sheath and the peritoneum 
Moynihan^ refers to this incision as having been first used by Hartmann and 
Kocher, and it has recently been described by Graham ^ It gives an excellent 
exposure, prevents injury to the rectus muscle nerve supply, and is less 
likely to be followed by hernia 

Our procedure is to strip the gall-bladder from the liver, starting at the 
fundus, though m a small number of cases m this series the cystic vessels 
and duct were first clamped and divided and the dissection carried on from 
there outward The cystic artery is tied separately with No i chromic 
catgut The cystic duct stump is cauterized with carbolic acid, washed off 
with 70 per cent alcohol, transfixed, and ligated with fine chromic In this 
series all cases were drained to the cystic duct stump with a small cigarette 
drain with smooth rubber surface, the dram being entirely removed on the 
fifth or sixth day after operation In only one case have I ever made 
closure without drainage following cholecystectomy, and that was in 1914) 
early in my career as Resident Surgeon at the Johns Hopkins Hospital 
There was a well-remembered conversation the following day with Dr Wil- 
liam Stewart Halsted, the professor, and I have never had the heart to repeat 
the procedure, though we did have a 100 per cent recovery without any com- 
plications in that little series of one 

Only occasionally do we suture the peritoneum over the raw bed left 
where the gall-bladder is stripped from the liver The omentum is brought 
up and placed against this area and around the dram as completely as its 
volume allows The peritoneum and posterior sheath of the rectus are closed 
with continuous plain No i catgut Three or four silkworm-gut sutures are 
placed down through the anterior sheath, a small portion of muscle, and back 
through the skin The anterior sheath is closed with figure-of-eight chromic 
No 2, the subcutaneous with plain catgut interrupted The skin is closed 
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with interrupted fine silk sutures Silver foil is placed along the incision, 
gauze pads are used as dressing, and the wound is strapped securely with 
adhesive extending well around to the back on each side, care being taken to 
avoid undue compression of the lower chest and obstruction of thoracic 
breathing efforts 

When the patient is returned to his room, he is usually conscious or nearly 
so If the pain becomes bothersome, pantopon in doses oi to % grain is 
used every four hours the first day Water is given by mouth early, unless 
contraindicated by nausea It is given also by rectum, vein, or by hypoder- 
moclysis The patient is turned frequently (i e , every half-hour) from side 
to side, and within a few hours a partial sitting position is possible by the easy 
adjustments of the Ford Hospital bed, which has proven so popular with 
manufacturers and is now seen in most hospitals It is a Gatch ® bed, modi- 
fied by worm-gear elevating and lowering devices 

The dram is entirely out on the fifth or sixth day, and the silk and silk- 
worm sutures are removed on the tenth day The average patient is ambu- 
latory in two weeks and is discharged as soon as his strength permits, 
normally on the sixteenth day We encourage exercises as described by 
Dr Eugene Pool ^ and prescribe massage wherever it can be afforded 

Transfusion of blood is used freely and with little more indication than 
IS asked for intravenous infusion of physiological salt solution, and I believe 
that it has prevented shock and haemorrhage in many cases, especially those 
complicated by jaundice Indirect transfusion is used almost entirely 

Before introducing the material on post-operative complications we will 
present certain facts in regard to the previous surgical history of the seven 
hundred cases, the extent of the operative work done on these patients in our 
clinic, and the reports from our pathological laboratories 


Table I 

Htstoiy of Pievwus Opeiation 


Tonsillectomy 

Cases 

no 

Appendectomy 

91 

Biliary tract operations 

29 

Hysterectomy 

28 

Salpingo-oophorectomy 

27 

Other gynascological operations 

27 

Laparotomy 

12 

Rectal operations 

12 

Nasal operations 

10 

Kidney operations 

8 

Herniotomy 

7 

Amputations 

4 

Gastro-enterostomy 

3 

Removal of bone tumor 

I 

Removal of coccyx 

I 


Twenty-nine, or 4 014 per cent , of our 700 cases of cholecystectomy in 
this senes had had previous biliary tract operations elsewhere, 297, or 41 
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per cent , had had a total of 370 previous operations on other parts of the 
body One would surmise from the study of this chart that many of them 
had an acute or chronic infection which might very well have etiological 
significance in connection with the cholecystitis It is also probable that some 
of the appendectomies were done at a time \\hen the gall-bladder condition 
was already primary. 


Tai li II 


Opciations Issoctalcd ‘ivtlh Cliolccvslcclowy 



C iscs 

Operations on common duct 

86 

Operations on cvstic duct 

44 

Appendectoni) 

435 

Release of adliesions 

60 

Operations on tubes and o\arics 

41 

Perineal repair 

28 

Hj sterectoniv 

23 

Suspension of uterus 

18 

Gastro-enterostonn 

10 

Enteroplasty 

6 

Drainage of gall-bladder abscess 

4 


In 496, or 708 per cent , of the 700 cases we did work beyond a simple 
cholecystectomy at the time of operation nhich represents a total of 755 
operations on the 496 cases Four hundred and thirty-five, or 62 per cent , 
had appendectomy done at the same time The frequent association of 
chronic appendicitis and cholecystitis rather suggests that appendicitis is 
often the forerunner of cholecystitis I have seen two cases where there 
was an acute cholec)'Stitis associated with acute appendicitis, only one^ of 
them, however, m this series I will speak further of the effect of multiple 
operations on our mortality rate, especially wheie another incision at the 
one session was required 

Tabll III 

Pathological Diagnosis 


Cholelithiasis 386 

Cholecystitis, chronic 595 

Catarrhal cholecy^stitis 65 

Strawberry gall-bladder 16 

Calcified gall-bladder 2 

Papillomatous gall-bladder I 

Normal gall-bladder 2 

Cholecj stitis, acute or subacute 105 

Acute exacerbation of chronic 25 

Gangrenous gall-bladder 13 

Perforated gangrenous 8 


Table III is made up from the report of our pathologist Dr Frank W 
Hartman, of examinations carried on at the time of removal of the gall-blad- 
der and studies of microscopical sections of the gall-bladder wall 
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Table IV 


Post-opci atwe Complications Pecuhai to Gall-bladdei Opci ations 
546 cases 1916 1926 IS4 cases 1927-1928 


Post-operative hsemorrhage 4 

Secondary closure wound 6 

Pneumothorax i 

Hernia in operative scar i 

Persisting biliary fistula 2 

Pancreatitis 4 


I 

I 

0 

1 

2 105 dajs in hospital 
0 84 days 111 hospital 


Wound completely healed ''■30 days post-operative, 146 days post-operative 


We now arrive at the statistical data which prompted this discussion, 
namely, the post-operative complications I am showing two tables — 
first one, No 4, giving the complications more or less peculiar to gall- 
bladder operations For the sake of comparison we have drawn a 
line of division in our series at the end of the year 1926, including in the 
fiist group those cases recorded from the opening of the Henry Ford Hos- 
pital in 1916 to December 31, 1926! and in the second group the cases 
recorded after January i, 1927 

This table shows five post-operative hsemorrhages, of which two were 
fatal One came on three weeks after operation fiom the cystic or, possibly, 
the hepatic artery in a patient who had had stones in the hepatic ducts as well 
as ill the gall-bladder The patient died of acute haemorrhage before an 
operation could be done The other patient died on the eighth day, following 
the breaking open of the wound and haemorrhage Myocarditis was a com- 
plicating factor 111 the second case 

The number of cases necessitating secondary closure of the wound — 111 
spite of figure-of-eight chromic catgut, silkworm gut and firm binding — may 
seem rather high Our custom has been to bring the drain through the upper 
end of the piiniary incision If the experience reported 111 the literature could 
be summarized, we would soon know whether a separate stab incision outside 
of the rectus or m the flank is the better way Only one patient died 111 this 
group of seven after secondary closure of the wound, a case in which the 
second closure was made on the eighth post-operative day with through-and- 
through inteirupted silver wire, as is our usual custom 

So small a percentage of post-operative hernia speaks well for the type 
of incision above described On the other hand it may prove to be too low 
an estimate when we have finished the recalling process which is now under 
way Our patients are kept m bed twelve to sixteen days, so that wounds 
have healed solidly before discharge from the hospital 

The number of persisting biliar}’- fistulpe is small as this paper does not 
include cancer cases or operations on the strictures of the common duct, 
unless associated with cholecystectomy Under “wound completely healed’’, 

* A\ crage includes choledocliotomj 

tit should be noted that one >ear, 1918-1919, our dime vas closed and the entire 
surgical staff was with the United States Arm\ in France The Hospital buildings wen, 
turned o\er to the Go\crnment b\ Mr Henri Ford 
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the average peiiod seems a long one, but this includes the cases of common- 
duct drainage In the earlier years it was our practice to insert several 
drains instead of the piesent single, small, smooth, cigarette dram Then, 
too by "wound healed”, is meant the complete closing over with epithelium 

Table V 


Post-opaatn’c Complications 



I9t^»-ig28 


1927 1928 


1 ot ll 


No of 

Per 

Xo of 

Per 

Xo of 


cnscs 

cent 

ensLS 

cent 

CTses 

W ouncl infection 

22 

40 

3 

20 

25 

Bronchopncumonid 

8 

I 4 

I 

6 s 

9 

Lobar pneumonia 

3 

6 

0 


3 

Pleunsj with effusion 

2 

36 

3 

2 0 

5 

Atassive collapse of lung 

0 


1 

65 

I 

Pulmonary embolus (infarct) 

2 

36 

4 

2 6 

6 

Alyocarditis fibrillation 
(angina pectoris) 

7 

I 28 

2 

13 

9 

Phlebitis 

6 

1 2 

I 

65 

7 

Pyelitis — cystitis 

5 

9 

3 

20 

8 

Peritonitis (general) 

1 

18 

I 

65 

2 

Paralytic ileus 

0 


I 

65 

I 

Thrombosis (femoral vein) 

2 

36 

0 


2 

Thrombosis (iliac and vena 
Total 

cava) 0 


I 

6 S 

I 


In the second table. No V, by "wound infection” we mean stitch abscess 
01 some sign of pyogenic infection I am sure we would have a higher per- 
centage if we took routine cultures, especially in cases where there is drainage 
of bile and we have positive cultures from the gall-bladder Drainage of bile 
has not been included on this chart as a post-operative complication, and yet 
probably should be regaided as such, except where the common duct is 
drained Because of the careful ligating of the cystic duct, such drainage is 
not to be expected, and we are convinced that in at least the majority of 
cases it comes from an accessory bile duct and less frequently from damaged 
bile ducts on the raw liver surface 

In the earlier years nitrous oxide gas and ether were used as the anses- 
thetic, as contrasted with ethylene gas and less ether during the last five years 
Immediate post-operative discomfort and possibly respiratory complications 
have been less as the result The number of cases with phlebitis seems 
rathei low in this table, especially m the second column which shows three 
cases of pulmonaiy embolus, ceitainly the phlebitis was not where it could 
be located clinically The thiombosis and embolism cases continue to be oui 
betc none 

The low rate foi pentonitis cannot be said to argue against the iniich 
smaller amount of drainage left in the wound in contrast to the much larger 
amount of fifteen years ago 

Fiom the literature we cannot get accurate knowledge of the amount of 
paralytic ileus of fifteen and twenty years ago, but it is my impression that 
It IS now much less frequent than formerly Experience shows that post- 

258 



POST-OPERATIVE COMPLICATIONS OF CHOLECYSTECTOMY 


operative distention is not the frequent problem that it used to be, since the 
use of stiong cathaitics as a pi e-operative measuie has been discontinued, and 
that paialytic ileus is now occuiiing in a much smaller per cent of cases 


Table VI 
Deaths 


Cau'is of Death 

116-1920 

Cases 

1921—1922 

Cases 

1923-1924 

Cases 

1925-1926 

Cases 

1927-1928 

Cases 

Total 

Cases 

Primary hseinorrhage 

I 



I 


2 

Pulmonary embolus 

I 


I 


3 

5 

Bronchopneumonia 


I 

4 

I 

’ I -f- shock 7 

Myocardial failure 


I 

5 

3 


9 

Acute hasmorrhage pancreatitis 

I 





I 

General peritonitis 



I 


I 

2 

Pyloric obstruction 

I 





I 

Acute gastric dilatation 




I 


I 

Gall-stone in common duct 




I 


I 

Multiple liver abscess 
Pyonephrosis — Thrombosis iliac 





I 

I 

veins and Vena cava 





I 

I 

Total number of deaths 

4 

I 

II 

7 

7 

31 

Total number of operations 32 

80 

257 

177 

154 

700 


This table, showing the cause of death, is striking in that shock has not 
been placed as the cause of death in a single case Undoubtedly it did play 
a considerable part in the cases where death occurred after operation How- 
ever, the free use of transfusions of blood in prolonged cases, poor risks, and 
wherever there is jaundice or anaemia, undoubtedly is a tremendous aid in 
preventing the onset of shock The careful typing of blood in prepaiation for 
transfusion is a part of the pre-operative routine 

As there were only two deaths from primary haemorrhage, neither of 
whom had jaundice, and no deaths from secondary haemorrhage, jaundice 
with prolonged bleeding time appears to be no longer a bugbear, but to have 
been successfully combated with calcium lactate and transfusions of blood 
I feel that a gall-bladder operation should never be done as an after- 
thought secondary to a pelvic or other operation unless the condition is very 
acute In our series three cases died where the gall-bladder was found dis- 
eased and to contain stones, whereas an operation in the lower abdomen 
was scheduled as the primary operation A second incision was made on com- 
pletion of the primary operation and the gall-bladder removed In another 
case 111 which a pyloric obstruction was found at the time when cholec3'^s- 
tectomy was done, a gastro-enterostomy followed the primary operation 
This patient died three days after the operation Whenever possible we nov 
make it a point to wait seven to ten days before doing the second operation, 
and our results have justified this precaution 

Summa'iy — Of our seven hundred operations we have here charted 102 
with complications, the most frequent and least serious being the vound 
infections which occurred in 3 5 per cent of the cases There were no 
deaths Pneumonia in twelve cases, or i 7 per cent , with nine deaths, makes 
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pneumonia the most serious of the complications jMyocardial failure ranks 
second with nine deaths Pulmonar}'’ emholus was recognized in six cases, 
with five deaths 


CONCLUSIONS 

We believe that the incidence of pneumonia as a post-operative complica- 
tion can be fuither i educed by sufficient immediate pre-operative dental 
prophylaxis treatments and by having the patients in the hospital a day or two 
before operation to preclude the danger of acute respiiatory infection from 
outside contact 

The number of myocardial deaths can be further reduced by closer 
coopeiation with competent clinicians, who now must give assurance that 
any case with any m)mcarditis or other heart lesion has been brought by them 
to the optimum time for the operation as far as that individual heart 
IS concerned 

The percentage of thrombosis and embolism cases is more difficult to 
reduce as the etiology is not so clear Post-operative exercises as recom- 
mended by Pool, and thyioid medication as recommended by Walters may 
be of benefit An anti-coagulant injected at the time of operation may offer 
the best solution 

Four of our deaths were in patients who had a second incision made for 
removal of the gall-bladder when the primary operation was a pelvic or 
lower abdominal one The piactice of performing a second operation under 
the same ansesthesia increases the mortality rate 
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CARCINOID TUMORS OF THE APPENDIX 
By Clifford Lee Wilmoth. M D 

or Baltimore, Md 

UNITED STATES PUBLIC HEALTH SLUMCE 
faURGIC\L SLBMCE, U S MARINE IIObPIT VL 

During the past thirty years numerous repoits, laigely from a patho- 
logical and etiological viewpoint, have been made of tumors of the small 
intestine and particularly of the vermiform appendix, which bear a close 
resemblance to carcinomata, and which have frequently been considered malig- 
nant From the clinical and histological evidence at piesent these tumors must 
be considered benign in character Oiigmally described as carcinoma, they 
have been, since 1907, reported usually as carcinoids or argentaffin tumors 
These tumors have commonly been found m young adults, usually befoie 
the age of twenty-five, or have been discovered at autopsy in those dying of 
some unrelated condition 

The lecent change m the viewpoint of pathologists regarding the oiigin 
of these tumors of the appendix is of considerable interest and importance, 
and for this reason it seems proper to place on record further cases which 
may not only be of interest but may bring to mind the importance of dif- 
ferentiating these tumors from malignant conditions This report is based 
on a recent case together with a study of seven cases other than my own 
True cylindrical-cell adenocarcinomata may occur m the small intestine 
and in the appendix but as compared with frequency in other parts of the 
gastro-intestinal tract, they are very rare Carcinoma in the intestinal tract 
m young adults is characterized by rapid growth and early metastases, and 
must be given a poor or doubtful prognosis In carcinoma of the appendix 
and ileocffical region, attempts at wide resection of the involved and adjacent 
tissues have been considered the only safe procedure, usually to be followed 
by intensive deep X-ray therapy 

It may be quite important from the patient’s standpoint that an extensive 
lesection be done if the condition is malignant It may be of almost equal 
importance to the patient that no extensive operative procedure be carried 
out if the growth is benign in character 

In view qf our piesent knowledge carcinoid tumors may be considered, 
fiom the theiapeutic standpoint, in a similar relation to carcinoma, as giant- 
cell tumor IS related to osteogenic sarcoma Not many years ago giant-cell 
tumoi was treated by amputation or by extensive resections of the involved 
tissues Today it is recognized that such radical procedures are unneces- 
sary, and that removal of the tumor tissue only is necessary 

It IS, theiefore, ot utmost importance that a benign carcinoid be differen- 
tiated fiom malignant tumoi s of the appendix if the patient is to receive the 
proper treatment Because of the extensive adoption of the operating room 
microscopic examination eithei b} frozen sections or by unfrozen sections 
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stained with polychrome methylene-blue solution, it is of extreme importance 
that a correct microscopic diagnosis be made so that the correct surgical pro- 
cedures may be carried out Even today experienced pathologists may easily 
mistake carcinoid foi carcinoma unless the former is kept m mind The 
occurrence of a tumoi without evidence of metastases m a young individual, 
in the teens or early twenties, should call for an unusually careful examina- 
tion by the pathologist 

The following allustrates a rather tyqncal case of carcinoid of the appendix 


A bo\, seventeen jears of age, was admitted to tlic United States Marine Hospital, 
Baltimore, Md , October 28, 1928, complaining of abdominal pain He stated that two 
days previously he began having cramp-likc pains in the abdomen These pains con- 
tinued quite severely for a time over the abdomen and then became localized in the 



right lower quadrant of the 
abdomen Although pain has 
now almost disappeared he 
still has some discomfort and 
tenderness in the right lower 
quadrant of the abdomen 
Tile patient states that this 
IS onlj one of several similar 
attacks which he has been 
having at intervals during 
the past five vears The his- 
tory was otherwise essen- 
tial Iv negative Phjsical 
examination revealed no 
abnormal findings worthy of 
note except in the abdomen 
There was no involuntary 
rigidity of the abdomen over 
the region of the abdomen 
No definite palpable masses 


Fig I — Carcinoid tumoi of the appendix, located at tip of COuld be found, but tender 

the appendix producing bulbous enlargement The peritoneum npss on nalnation was com- 
o\er the tumor appeared unchanged puiljunci* 

plained of in the region ot 

the appendix The temperature on admission w’as 97 8° F The pulse was 85 The 
leucocyte count was within normal limits An X-ray examination of the right kidney 
and ureter vvas made in an effort to rule out the possibility of pathologj' in the urinary 
tract This examination revealed no abnormality It vvas thought that the patient had 
a subsiding appendicitis Because of the historj of repeated attacks of pain in the right 
lower quadrant of the abdomen together with the fact that the patient vvas a seaman 
who frequently would be out of reach of medical attention for several days at a time, 
he vvas advised to have his appendix removed At operation the appendix vvas found 
somewhat tortuous, and its tip vvas a bulbous enlargement (Fig I ) The peritoneum 
over this bulbous swelling vvas as normal in appearance as the remainder of the 
appendix No glandular involvement nor other tumor masses could be found The 
usual appendectomy vvas done Upon sectioning the appendix the end vvas found to be 
composed of rather firm tumor mass The lumen vvas intact, although smaller than the 
remainder of the lumen proximal to the tumor The muscularis and peritoneal covering 
did not appear to be invaded Sections showed a tjpical carcinoid or argentaffin tumor 
vvith evidence of associated chronic appendicitis 
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Fig 2 — Ciicinoid tumor of tlie ippen 
dix Section of carcinoid tumor showing 
tumor mass in the submucosa, but also 
involving the mucosa (Low magnification ) 


The etiological and pathological aspects of carcinoid tumors have been 
adequately desciibed by Masson, Foibus and others, so that no detailed dis- 
cussion seems warranted Briefly, however, the etiology may be summed up 
according to our present knowledge as follows Carcinoid cells result fiom 
proliferation of the mtranervous argentaf- 
fin cells of the neurociine type The in- 
tranervous argentaflin cells originate from 
the epithelium of the glands of Lieber- 
kuhn These cells proliferating m the con- 
nective tissue assume the characteristic ap- 
pearance of neurocrine cells Carcinoids 
are, therefore, tumors of the chromaffin 
system Due to the fact that the granules 
of certain cells have the ability to reduce 
ammoniacal solutions of silver, the name 
argentaffin has been given to this type of 
tumor The gross pathology may not be 
pronounced The appendix may appear 
quite normal except for the dilated bulbous 
end If the carcinoid is small it may be 
overlooked entirely, and the changes present may be attributed to the changes 
of chronic appendicitis if microscopic sections are not made On splitting open 

an appendix with a carcinoid at its tip, it is 
noticed that the lumen is small or may be 
completely obliterated and replaced by this 
hard fibrous, compact tissue forming 
the tumor 

Micioscoptcally (Figs 2, 3 and 4) the tumor 
IS found to consist of epithelial cells grouped in 
columns of various size, with a fibrous struma 
Ihe predominating cells are oval or round 
Some low columnar cells may be seen, and the 
shape of the cells seems to be largely determined 
by their location and their relation to the sup- 
" porting struma The predominating round cells 

cells^.n ci;7inoi'rmn,o”"oTrhT'ap^ndi‘r ceiitrallj placed, and the proto- 

Epitbelnl cells arranged in masses m a net plasm ma3'’ be dotted With acidophile granules In 
vork of fibrous stroma , , , , i 

Other cells the cjtoplasm contains no granules, 

but on the other hand may be vacuolated These cells are found arranged in masses 

embedded in an eosin staining stroma This stroma is composed of In'alin conncclnc 

tissue, a moderate number of blood vessels and a few' small hmph spaces, w'lth here 

and there nerve bundles The tumor nodule itself ma\ be said to he in the mucosa and 

submucosa The mucosa mat be infiltrated with tumor cells, w’hile the muscular lajers 

mat shotv little infiltration While the nuading tumor mat intoltc the muscularis, tlie 

peritoneum seems to remain intact 
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If any doubt exist as to the true nature of these tumors one may call to 
his aid the moie complicated piocess of silvei impiegnaiion, and may deter- 
mine the true nature of the cells hy the peculiai ability of the granules of the 
tumor cells to i educe an ammoniacal solution of silvei 

In the cases studied, and those reported hy otheis, a constant reliable 
basis for differential diagnosis may he formed from a study of the arrange- 
ment of the cells, the character of the cytoplasm, and the general relationship 
of the tumoi to the intestinal wall 

The microscopic appearance, the small si/e of the tumor the absence of 
metastases, together with its occurrence most frequently in young individuals 

before the cancer age. should make the 
diagnosis of carcinoid quite certain, and 
an assui ance may he given the patient and 
his relatives that further trouble is very 
improbable 

It IS doubtful if any symptoms may 
he attributed to the tumor itself unless sit- 
uated along the body of the appendix, in 
which case obstruction to the lumen might 
give rise to an inflammatory reaction 
Many of these tumors, previously re- 
ported, have been found at autopsy, and so 
far as the histoiy was obtained there were 
Fig 4 — Carcmotd tumor of the om>cu no syiiiptoms referred to the appendix 

Qix 0\al and round cells arrmRcd in 

masses embedded in an eosin staining stroim clurmCf life 111 tllOSC CaSeS OCCUmilg HI 
In areas the masses of cells appear definitelj ° 

circumscribed In other areas the tumor vOUllg' aduItS tllCSC apneildlCeal tUlllorS 
cells maj be seen infiltrating adjacent ^ o > it 

were usually found at operation, m 
which case they were frequently associated with an acute or chronically 
inflamed appendix In fifty cases found m examining 1200 appendices 
reported by Masson, forty-six occuired in the tip of the appendix, only four 
occurring along the body of the appendix Masson further noted that fre- 
quently the lumen was entirely obliterated, so that if any objective symptoms 
are caused by these tumors they are probably not caused hy obstruction to 
the lumen in the great majority of cases 

SUMMARY 

Attention should be called to the fact that the great majority of tumors 
of the vermiform appendix occurring before the age of twenty-five, will be 
found upon careful study to be carcinoid tumors rather than carcinoma 
Since experienced pathologists viewing well-stained sections may render 
a report of carcinoma, it is obvious that sections made 111 the operation room 
from frozen sections or from unfrozen sections, stained with polychrome 
methylene-blue, offer even greater chances for an incorrect pathological 
report, unless the possibility of this benign tumor is kept constantly m mind 
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CARCINOID TUMORS OF THE APPENDIX 

The correct pathological report is of paramount importance in the tieat- 
ment of suspicious malignancy 

The differentiation between carcinoid tumors and adenocarcinoma of the 
appendix, which are superficially very similar, is of the utmost importance 
The differential diagnosis may be made by a study of the arrangement of the 
cells, the character of the cytoplasm, and the relationship of the tumor to 
the intestinal wall, together with the limited gross pathology, occurring in a 
patient m the teens or early adult life 

Carcinoids or argentaffin tumors are, according to our present knowl- 
edge, benign in character Therefore, no radical surgical procedures should 
be attempted, but only the usual appendectomy done 
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ROUTINE REMOVAL OF THE APPENDIX IN RIGHT INGUINAL 

HERNIORRHAPHY 

REPORT OF NINETY-SIX APPENDECTOMIES IN ONE (lUNDRED 
CONSECUTIVE OPERATIONS FOR HERNIA 

By Klmpton P A Tayi^or, MD 
oi Quiimgu^, GuAT^^r\I< 

nioM Tiir usmn mnir coMr\s\ iiohiital, at quiiiigoa 

The correlation of diseased or abnormal conditions of the appendix with 
hernia has been reported by a large number of investigators The greater 
number of these have been concerned with the finding of acute appendicular 
pathology as a complication of hernia The earliest record of the presence of 
the appendix in a hernial sac is cited by Deaver ^ as having been reported 
in the case of Claudioiis Amyard, Esq . who, m 1735. the course of an 
operation upon a boy of eleven, traced a sinus m the thigh to an incarcer- 
ated scrotal hernia, wherein was found the appendix perforated by a pm 
Morgagni - describes finding of the appendix in the hernial sac in the per- 
formance of dissection, Ewart ^ The incidence of association of the appendix 
with the hernial sac has been variously estimated by more recent analyses 

Wood* reported the presence of the appendix in fiftj -eight of 3054 hernias of all 
types, irrespective of the presence of other viscera Inguinal hernias were found to harbor 
the appendix more frequently than those of the femoral site 

Robinson, ° m a series of autopsies, found that in approximately one third of 435 
instances the ciecum (and appendix) were in “potential position” to enter the dependent 
peritoneum of inguinal hernias 

Coley “ encountered the appendix in the sac of less than 5 P^r cent of inguinal 
hernias subjected to operation, while Kelly' expressed the belief that the appendix was 
a component of 2 per cent of all hernias, irrespective of variety and location 

Kelly and Hurdon, in 1909, collected two hundred cases in which the appendix 
appeared in the situations under discussion, the finding of 75 per cent being identified 
with inguinal rupture 

Rivet ® reported 63 per cent inguinal and 30 per cent femoral in ninety-four cases 
of appendicular hernia 

Etiology — These writers ascribe to Rokitansky, Virchow and Orth the congenital 
theory of appendical implication that anomalous development, investiture or inflamnici- 
tion of the fetal peritoneum, is the cause alike of hernial protrusions and appendical 
participation Carnett,” in an independent investigation, confirmed this theory, which 
had been ascribed by Jopson^” to Wnsberg and Lockwood Hutchison” was of the 
opinion that disease of the appendix might be the exciting cause of hernia — a theorj 
which has attracted little support and no further exemplification He detailed the 
occurrence of acute appendicitis following herniotomy, as did Alexander “ Unques- 
ably, abdominal rigidity or distention associated with peritonitis of appendical origin m3> 
introduce viscera into a hitherto unoccupied hernial sac, and induce incarceration or even 
strangulation (Davis and Peon“) Other writers have been concerned with the existence 
of acute appendicular infection as a component of hernia (supplementary bibliography) 

Pnipose of Investigation — Two considerations prompted the present 
operative inquiry They were (n) determination of the incidence and extent 
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of appendical pathology m right inguinal hernia, and (h) the practicability 
of routine removal of the appendix through the usual herniotomy incision 
With these objectives, one hundred consecutive right inguinal hernias were 
operated upon in the Santo Tomas Hospital Panama, through the courtesy 
of the chief of surgical staff, Dr A S Boyd , and these included twent}"- 
eight bilateral, eleven irreducible, and three strangulated hernias Of the 
one hundred cases, ninety-six were subjected to appendectomy through a her- 
nia incision of ordinary size, and, of these, fifty-one operations were com- 
pleted by ingress through the sac, and forty-five by a supplementary opening 
of the peritoneum which will later be described under “Technic’’ Of the 
four cases in which appendectomy was not done, one was of strangulation 
and three of abnormally high caecum The completed cases comprised eight 
in which delivery of the appendix was difficult , and of these, four demanded 
a degree of technical application which overshadowed the possible benefit to 
be conferred In one instance it was necessary to leave in situ i 5 centi- 
metres of the tip of a retrocaecall)' situated appendix, with sequelae of pain 
and fever There were eight post-operative infections , six of class A, and 
two of class B No other local complications were encountered Stovaine 
(Billon) was employed mtraspinally m nine-three cases, ether was used 
five times, and novocaine locally twice Three patients suffered post-opeia- 
tive bronchopneumonia 

Two deaths marred the clinical aspect of the series One was due to 
the late effects of secondary haemorrhage from a needle wound of the left 
deep epigastric vein, incurred during a simultaneous left inguinal hernior- 
rhaphy at the hands of an assistant , and the second resulted from unsuspected 
chronic ulcerative colitis 

Pathology — Doubts concerning the value of this sometimes difficult pro- 
cedure were definitely dispelled by the pathological findings No less than 
eleven instances of sliding hernia of the caecum, appendix, or both, were 
encountered This relatively high percentage can be understood by bearing 
111 mind the large size of hernias m communities 111 which surgical correction 
IS for many years postponed or habitually avoided The appendix was found 
free in the sac contents in six cases, 111 one case — that of strangulation — 
acutely inflamed Grossly diseased appendices (including the adherent) were 
removed on eleven occasions Development anomalies totalled twenty-six , 
and of these, nine presented adhesions or membranes of development tyjie, 
eight were of abnormally high cjecum or appendix, five were retrocascal 111 
situation, and four w^ere of redundant cjecum Two appendices harbored 
Eudomevha: histolytica , and one, an encysted cberr} seed With the inclu- 
sion of three cases in wdneh the ciecum was too high to be presented m the 
operative zone, these abnormalities totalled sixty From a pathological \iew- 
point it IS seen that the conditions justified performing the appendectomies 
in addition to the herniorrhaphies, in spite of the additional difflcultics 
involved The only analogous nnestigation on record — that of Sheldon — 
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yielded eight diseased appendices out of twelve removed , a pathological 
percentage almost identical with that of the present series 

Tcchiuc — The manceuvre employed to gain access to an appendix not 
readily delivered m the saccular peritoneum ^\as used and described by 
F Torek This consists, m effect, of a supplementary muscle-splitting 
approach to the peritoneum m the upper angle of the hernia incision It was 
Torek’s practice, however, to extend upward the skin incision, and to remove 
the appendix before performing reconstruction in the inguinal canal Harri- 
gan and Coley made use of this technic These surgeons have not 
attempted the routine removal of the appendix in such cases nor estimated 
the frequency of appendicular involvement The present writer has found 
it unnecessary to enlarge the skin aperture, the normal looseness of the tegu- 
ment in the iliac region permitting adequate retraction A desire to minimize 
the risk of infection dictated complete suturing of the conjoined tendon and 
arching fibres of the internal oblique and transversahs muscles to Pouparts 
ligament, before performing appendectomy Simplification of the technic and 
acceleration of closure have been obtained by the use of a single strand 
of No I lodin catgut for peritoneum, transversahs fascia, the muscles, and 
external oblique aponeurosis , locking the suture at the completion of 
each step 

Although periodic examination of the patients in this series was imprac- 
ticable, it was well established that most recurrent hernias were accustomed 
to return to the hospital for the reason that no other medical service was 
available There were no recurrences known to the operator one year after 
completion of the series 


CONCLUSIONS 

1 Abnormalities of the appendix, justifying its removal, are present in 
the majority of individuals with right inguinal hernia 

2 The appendix can be safely removed through the usual herniotomy 
incision, m a high percentage of cases Since the addition of this step 
does not add appreciably to the operative risk, nor jeopardize the effective- 
ness of hernia repair, routine appendectomy is considered desirable 
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EMULSIFIED CAMPIODOL AS A PYELOGRAPHIC MEDIUM* 

By jMark a Glaser, MD 

AND 

Adolph A Kutzmann, M D 
Oi Los Angflfs, Caiip 

mOM THE UIIOLO&ICtl. SfHMCI Ol Illl IIOIIlnT^ D\T LOS \Sni t IS rj NHHL IIOSPITSL 

The use of satisfactory shadow-casting media for Rontgen-ray mapping 
of the cavities and tracts of tlie bodj"^ has become of salient importance in 
the armamentarium of the modern medical man New substances and new 
technic for the improvement of this diagnostic method are always to be 
desired, and it is for this purpose that we ^\lsh to record our preliminary 
experiences with an emulsion of a new iodized oil, campiodol (Frazier and 
Glaser), applied for the first time as a pyelographic medium^ 

Barium and hismuth meals introduced by Klose for examination of the 
alimentary tract were the first chemicals utilized for this diagnostic pro- 
cedure The next shadow-casting substance, dry bismuth subcarbonate, was 
introduced by Chevalier Jackson to outline the bronchi and alveoli of the 
lung, following which Stewart and Lynah recommended the use of an emul- 
sion of bismuth with olive oil for a similar purpose The introduction of 
material opaque to the Rontgen-ray m the urinary tract (urography) is a 
diagnostic procedure of paramount importance Up until the last decade 
its development has met with many difficulties and only by the perseverance 
of such pioneers as Tuffier, Klose, Voelcker and von Lichtenberg, and their 
successors, Cameron, Braasch, Kelly, Lowsley, Burns, Graves and Davidoff 
and others in recent years, has urography been brought to its present high 
efficiency The first successful mapping of the urinary tract was accomplished 
by Voelcker and von Lichtenberg in 1906, using a colloidal silver compound, 
collargol , however, Tuffier m 1897, Schmidt and Kohscher in 1901, and 
Fenwick m 1905, had each independently used an opaque ureteral catheter 
for the outline of the ureters This stimulated an intensive search for 
shadowgraphic materials suitable for use in the urinary tract The method 
ran the gauntlet of various colloidal silver compounds, which, while satis- 
factory in shadow-casting, were damaging to the kidney (argyrol, nargol, 
electrargol, silver iodide, collargol etc ) Several instances of renal injury 
due to silver embolism and even some fatalities, due to the toxicity of these 
substances, were recorded during this period In an effort to avoid the 
shortcomings of the various silver compounds, Burkhardt and Polano, m 

* Read before the Southern California Medical Association, November 9, 1928 
^ Original research on campiodol carried out by Charles H Frazier, M D , an 
Mark A Glaser, M D , at the University of Pennsylvania We are indebted to Dr George 
W Raiziss of the Dermatological Research Laboratories for the preparation of emulsi 
fied campiodol 
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1907, and von Lichtenberg and Dietlen, in 1911, introduced oxygen winch, 
however, proved unsuitable In 1915 Burns announced the use of the first 
electrolyte for pyelography, thorium nitrate, claiming for it a relatively low 
toxicity Due, however, to toxic effects and in some cases even death, this 
substance was discarded 

In 1918 the present era of pyelography began with the introduction of 
the utilization of the halogen salts, sodium iodide and sodium bromide 
(Cameron and Weld) In advocating the use of sodium iodide, Cameron 
stated that it was non-toxic, non-irritating to the mucous membranes, non- 
precipitating in the presence of urine, neutral, and of a viscosity slightly 
greater than distilled water 

The researches of Lowsley and latei those of Graves and Davidoff dem- 
onstrated that 12 5 per cent sodium iodide was superior to all previous 
substances This has been borne out by experiences even to the present 
time Nevertheless, sodium iodide at times causes irritation of the renal and 
ureteral mucous membranes, bringing about pain and discomfort, the pain 
frequently colicky in character 

For some twenty-five years in France and Germany an iodized oil had 
been used for intramuscular and subcutaneous injection in patients who were 
in need of iodine therapy Those administering this product accidently 
discovered it cast shadows when exposed to the Rontgen-ray In 1921 Sicard 
and Forestier began their experimental research upon this substance to 
determine its value as an opaque medium Their researches were confined to 
iodized poppy-seed oil, hpiodol, which thej’^ found to be satisfactory m out- 
lining the body cavities 

In recent years iodized oils (hpiodol and lodipin), as well as some of the 
newer colloidal silver preparations (neosilvol), have been used in pyelography 

In the central nervous system subarachnoid injections of hpiodol were 
used to determine the presence of spinal block and to outline the ventricles 
Here again it had many disadvantages For the purpose of obtaining a new 
substance in rontgenographic exploration of the subarachnoid space, Frazier 
and Glaser reviewed the subject of iodized oils, and with the aid of Di George 
Raiziss synthesized a new compound, iodized rape-seed oil (campiodol) It is 
an emulsion of this new compound that we wish to introduce as a new 
pyelographic medium 


nXl’ERlMLMAL SIUDlCb 

Dctc) uunation of the Most Snttablc Shadoxv-castmg Element — In the 
selection of elements for this problem, one must be governed by the abilit} 
of elements to cast X-ray shadows upon a photographic plate In a general 
way this increases with the atomic weight and the specific grawt} The 
atomic weight is the more important factor and reaches its limit in shadow - 
producing pow’er m the neighborhood of silver with an atomic weight of 
107 7. decreasing slightly for elements of higher atomic weight This is due 
to the form of the spectral absorption curve, which has a discontinuit\ 
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called, “the absorption limit” This limit vanes from one element to the next 
The factors governing the quantity of the absorbing element in the path 
of the X-ray must also he considered, such as its proportion in the com- 
pound, its specific gravity and the concentration and total thickness of the 
solutions and suspensions 

With these points m view, thirteen elements were studied, namely 
barium, bismuth, bromine, silicon, tungsten, strontium, lead, iron, copper, 
silver, gold, platinum and iodine In order to eliminate compounds of these 
elements low m shadow-casting power or low insolubility, the following 
technic was employed A saturated solution of compounds of the above- 
mentioned elements was made up m distilled water and its radiographic 
opacity compared with a 5 per cent solution of sodium iodide If the 
shadow-casting property were less than sodium iodide the solution was dis- 
carded , if equal, or greater, the solution was tested for toxicity by cisternal 
injection into the subarachnoid space of dogs It was found that iodine 
(atomic weight 1269) was the element of choice, its compounds cast ade- 
cjuate shadows in low concentrations, and combined readily with many 
substances , the compounds so obtained were very soluble and of relatively 
low toxicity As contrasted with bromine, iodine belongs to that small group 
of elements possessing the property of selective absorption of the Rontgen- 
ray Iodine and its compounds present an o])acity far greater than might 
be expected from its atomic weight The relative density of the X-ray 
shadow of an iodine solution increases with the penetration of the rays while 
that of bromine, for instance, decreases 

Organic and Inoigamc Compounds of Iodine — In an effort to determine 
the best iodine compound for rontgenographic visualization, the various 
iodides, lodates, periodates, lodophenolphthaleins, iodized fluoresceins and 
iodized oleic, benzoic, quinoline and thyunol compounds were used Many 
of these products proved unsatisfactory because of their insolubility and 
others failed to cast sufflcient shadows All of these, however, upon cisternal 
injection proved to be too toxic and for this reason attention was diverted 
to other substances 

lodmed Oils — The ability of certain oils to bind iodine depends upon the 
presence in them of unsaturated fatty acids In such unsaturated oils iodine 
IS held in firm union Deterioration of the final product depends upon the 
method of chemical preparation If there be an excess of free iodine in 
the final product, increased toxicity occurs Dark products resulting from 
the splitting off of iodine are considerably more toxic than the light trans- 
parent ones In this work oils of low specific gravity, high iodine value and 
low viscosity were selected First fish oils were chosen, and cod-hver oil, 
meeting the above prerequisites, was deemed particularly adaptable because 
of its rapid absorption by the human body This was converted into an 
lodo compound containing 55 per cent iodine which, however, gradually 
became dark, cloudy and ultimately turned black , menhaden oil acted simi- 
larly , sweet almond oil proved unstable These oils, however, upon sub- 
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arachnoid injection proved extremely irritating, but with rape-seed oil a 
product was finally obtained which proved well suited for all details 

lodiacd Rape-seed Oil, Campiodol — Rape-seed oil, also known as colza 
oil, IS a vegetable oil of brownish-yellow color and is obtained from Btassica 
napus, Brassica campeshis and Biasstca lapa, which all belong to the family 
of Cruciferse Rape-seed oil is composed of the glycerides of stearic, erucic 
and oleic acids It is employed as an edible oil and for various industiial 
purposes Its specific gravity is about o 914 The saponification value 
ranges from 167 to 178, and the iodine value 935 to 1056, its viscosity 
IS 250 at 100° F Upon lodization a light yellowish product (campiodol) is 
obtained with a specific gravity of i 289 The elemental iodine content is 
approximately 43 per cent This product deteriorates very slowly upon 
exposure to light or heat, and upon radiographic exposure an intense shadow 
IS obtained, so much so that dilution products may readily be made without 
destroying its clinical value 

Toxicology — Campiodol has a veiy low toxicity Dogs have withstood 
an oral dose of 675 cubic centimetres per kilogram of body weight On 
injection of i 5 cubic centimetres per kilogram of body weight into the 
internal carotid aitery with the external carotid ligated no toxic effects were 
noted In dogs weighing four to six kilogiams four to six cubic centimetres 
have been injected by cisternal punctuie into the subarachnoid space with- 
out toxic effects Spinal fluid-cell counts on dogs m which two cubic centi- 
metres of the iodized oil had been injected into the spinal subaiachnoid space 
varied from 250 to 800 cells per cubic millimetre At the end of five or six 
days the cell count ranged between five and fifteen cells per cubic millimetre 
In clinical cases of hydiocephalus seven cubic centimetres of the oil were 
injected into the ventricles with a maximum count of 310 cells per cubic 
millimetre on the second day In another clinical case 3 5 cubic centimetres 
weie injected into the ventricles with a maximum count of nineteen cells 
pei cubic millimetre three days after injection In the spinal subarachnoid 
space of other clinical cases with an injection of i to i 5 cubic centimetres 
the cell count vaiied f 10111 eleven to fourteen cells per cubic millimetre 
From these figures we may conclude that campiodol has extremely slight 
initating qualities, though it produced some cellular reaction, this was of a 
very low degiee 

Emulsions — ^Utilization of a straight iodized oil for pyelography would 
be unsatisfactoiy for reasons already noted, namely, the high viscosity and 
non-miscibihty Emulsification reduces both of these undesirable properties 
Emulsions may be prepared in various ways, using such emulsifying agents 
as egg albumin, gelatine, tiagacanth and acacia To reduce the shadow- 
casting piopeity as little as possible and to make our final product of Ion 
Mscosity, acacia pioved to be the best eniulsifjmg agent In order to make 
a stable emulsion it nas found that the final jiroduct nould ha\e to contain 
one-half of acacia solution and the other half iodized oil This emulsion 
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Fic 5 — Case No 41281 Emulsified campiodol, 
21 per cent Turberculous pyonephrosis 



1 7 — Ci'^e No 27 264 EnmUificd csmpio 

liol 19 per cent Urcteropiclognm «!io«iii}, t re 
iluplicition of the kuliiei pels is and an incomplete 
noiiMc nrctei 



Fig 6 — Case No 37831 Emulsified campio 
dol, 25 per cent Ureteropyelogram showing an 
atrophic hydronephrosis Note the clear definition 
of the multiple narrow ureteral strictures 



hi( “^a — C i-^e No 300^4 1 ’niil‘'irf 1 cm 
piodol 2S per cent Ki^lit nephropto'i' I’sdo 
pram is not well defined h'‘can‘c patient h’’' •' <-d 
dnrinp expo ure 
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was prepared in steiile ampules and sealed, and the product further sterilized 
by exposuie to pressuie at a temperatuie of ioo° C Upon bacteriological 
examination this pioduct proved sterile 

CLINICAL STUDIES 

Iodized oils, though casting adequate shadows, gained little favor in 
urography because of their inability to meet all the prerequisites of good 
pyelography These oils were too viscous to readily flow into the renal 
pelvis unless great pressure could be exerted, the use of special syringes 
being recommended Ready drainage would not occur from the kidney pelvis 
and would occasionally result in obstruction Air accidentally introduced 
might produce a trap with suhsequent obstruction Furthermore, these sub- 
stances being oils were not miscible with the urine in the kidney pelvis and 
often gave distoited pyelograms In addition pain was a frequent occurrence 
due to the resulting obstuictions 

Iodized oils have, howevei, properties desirable for a good pyelographic 
media Non-iriitation, oi lessened irritation, and very low toxicity, due to 
their inertness as chemical compounds, are of value The more wudely used 
12 5 per cent sodium iodide, wdiile having many advantages as a pyelographic 
medium, is an electrolyte and therefore in numerous instances irritating to 
the mucous membranes of the urinary tract Pyelography has, therefore, 
become a distressing proceduie in some cases due to the irritation of such a 
pyelographic medium as 12 5 per cent sodium iodide 

While the primary object of urography is to visualize the urinary tract so 
as to demonstrate the normal or abnormal conditions, the comfort of the 
patient during a cystoscopic study should be considered Wishing to utilize 
the iodized oils because of their desirable properties, consideration w'as given 
to the solving of their shoi tcomings, namely, non-miscibihty and great vis- 
cosity It was found that by emulsifying campiodol wnth an acacia solution 
a stable compound was obtained wdiich w^as miscible wuth w^ater and of low 
viscosity These properties, in addition to such advantages of iodized oils 
as non-irntabihty, low toxicity and excellent shadow'graphing, w’^ould make 
an excellent pyelogiaphic medium We feel that emulsified campiodol is such 
a medium 

Emulsified campiodol is a stable, grayish-white, oily emulsion, having 
a specific gravity of i 097, a viscosity of slightly moie than twice that of 
water, non-irntating, very low toxicity and casting excellent rontgenographic 
shadows m solutions varying from 7 per cent to 10 per cent iodine content 
By its use w^e have eliminated pain, burning, and other signs of discomfort, 
such as are present m many cases in which 12 5 per cent sodium iodide has 
been used Nevertheless, over-distention of the renal pelvis during injection 
will produce pain The non-irntability of emulsified campiodol was espe- 
cially demonstrated in one case A pyelogram was made with the emulsified 
campiodol and the patient did not complain of any discomfort nor irritation 
The emulsion was permitted to drain out and a second pyelogram made 
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with 12 5 per cent sodium iodide The patient immediately complained 
of a burning in the lumbar and bladder regions which continued foi sev- 
eral hours 

The emulsion is miscible with water in all dilutions and therefoie mixes 
readily with the urine, permitting good drainage from the pelvis and ureter 
(Fig 8b ) This eliminates the possibility of obstiuction and renal pelvic 
retention as well as distorted pyelograms caused by other viscous iodized oils 
There is no precipitation with the urinary salts 

Clinical experience to date has shown that emulsified campiodol gives pye- 
lograms equal to 12 5 per cent sodium iodide and superioi to the other iodized 
oils Its shadow -casting properties are excellent m people of all Aveights 
The exact definition of the calices, pelvis, ureter and even to the papillfe 
m the minor calices is clear cut The withdrawal of the ureteial catheter 
into the lower meter for the injection of ureterograms is rarely accompanied 
by the usual reflux into the bladder as with sodium iodide, thereby producing 
a good ureteral outline and eliminating irritating bladder symptoms (Figs 
4 and 6) This advantage may be explained by the fact that the emulsified 
campiodol has sufficient viscousness to prevent reflux, not possessed by 
12 5 per cent sodium iodide 

The syringe method was used because the emulsion is, as yet, too viscous 
for the gravity method The complaint of any pain or discomfort by the 
patient m the kidney or ureteral region was the signal for the cessation of 
injection In carrying out dilutions of the emulsified campiodol solution, a 
1 eduction from 10 per cent to 7 per cent elemental lodme content has been 
made and favorable pyelogiams obtained (Fig 5 ) In this manner the 
viscousness of the emulsified campiodol was 1 educed still further We 
hope later to adapt this emulsion to the gravity method by making the 
proper dilutions 

Emulsified campiodol has been successfully used as a pyelographic 
medium 111 twenty-five cases, of which six pathological ones are appended 
We believe fiom oui clinical experience that it possesses such advantages 
as good shadow-casting, low toxicity, good miscibility, low viscosity and 
especially, non-irritabihty which justifies its further use, and we hope to 
repoit additional experiences 


SUMMARY 

1 Emulsified campiodol, used as a pyelographic media, is inert, non- 
nritating and non-toxic, it is miscible wuth Avater and does not precipitate 
with the salts of the urine and possesses excellent shadow graphic properties, 
both as to intensity and to detail 

2 Emulsified campiodol has been used in lwent)-fi\e cases with a mini- 
mum of irritatne S}mptoms and therefore possesses a distinct ad\antage 
o\cr 12 5 per cent sodium iodide 

3 Emulsified campiodol gnes excellent ureterograms 
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4 Emulsified campiodol mixes with the urine m the kidney pelvis, its 
viscosity IS much less than that of other iodized oils and hence is superior 
to them 

5 Emulsified campiodol is a stable emulsion of iodized rape-seed oil, 
composed of iodized rape-seed oil, acacia solution and distilled water 

6 Campiodol is an iodized i ape-seed oil containing approximately 43 per 
cent elemental iodine 


ILLUSTRATIVE CASE HISTORIES 


Case I — No 10-291, female, forty-tw 
Angeles General Hospital, October 17, 19: 



o jcars of age, housewife, entered the Los 
j8 , w'lth complaint of pain m the back, pain 
III the bladder, freqiiencj and burning, noc- 
turia three to four times, and w'cakness 
Bladder s\ mptoms for the last ten da\ s Pam 
in the back for the last six dajs Physical 
examination revealed some tenderness in the 
right kidnei region and sacroiliac joint Cjs- 
toscopic examination bladder normal , kid- 
ne\ studj showed small amount of pus and 
occasional Gram-negative bacilli in the right 
kidnej urine, intra\enous phthalem appeared 
from the right kidnej m six minutes and left 
kldnc^ 111 four minutes , the right kidncj re- 
turned 15 per cent of the d\e and the left 
kidnej 27 5 per cent m tw ent\ minutes , no 
bladder leakage Right pvelogram (Fig 2) 
performed w'lth campiodol emulsion, in the 
prone and vertical positions, show^ed the right 
kidnej to he somewhat low and the ureter to 
ha\e a kink near the pehis, the pelvis w’as 
enlarged, the c.dices appeared normal Diaq- 
iiosis — Right nephroptosis watli ureteral kink 
Case II — No 30-084 female, sixti \ ears 
of age, entered the Los Angeles General 


Fig 8b— Case No 30084 Ten minutes Hter Hospital, October 26, I928, With the com- 
pelvTs”^ '' nearly complete drainage of the kidnej plaint of Sugar 111 the Urilie, severe pain in 

legs and left shoulder, difficulty in urination 
The past histor}' showed patient to havie been in hospital six months previously with the 
diagnosis of diabetes mellitus The average blood sugar w'as 368 milligrams sugar per 
100 cubic centimetres of blood, and patient had sugar in the urine, and a marked pj'uria 
Cystoscopic examination and kidney studj revealed a maiked cj'stitis, with pus in the 
right kidney urine and none m the left, intiavenous phthalem appeared m three minutes 
from both sides and 10 per cent of the dje w'as returned in eighteen minutes from the 
right side and 9 per cent from the left side, bladder leakage 15 pei cent Right pj'elo- 
gram (Fig 8a) with campiodol emulsion show'ed the kidney pelvis to be somewhat 
large, with the kidney dropping about two inches in the vertical position, resulting m a 
ureteral kink Diagnosis — Right nephroptosis with eai ly hj dronephrosis, and ureteral kink 
Case III— No 31-079, female, fourteen jears of age, entered the Los Angeles 
General Hospital, September 12, 1928, with complaint of pain in both lumbar regions, 
fever, frequency^ of urination and headache The past history is irrelevant, except tint 
patient has had headaches for years, presumably referable to her eyes The present 
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illness began three weeks ago The patient’s symptoms becoming progressively worse , 
has lost some weight, but does not know how much There are no particularly abnor- 
mal physical findings Repeated urine analyses showed much pus While in the hospital 
patient suffered a recurrence of acute symptoms with a temperature of 104° F, and 
marked pain in the left renal region Cystoscopic examination revealed a marked cystitis 
The left kidney contained much pus and streptococci in short chains , the right kidney 
was uninfected Intravenous phthalem appeared in five minutes from the right kidney 
with an output of 25 per cent in twenty minutes, while only a trace of the dye appeared 
on the left side Left pyelogram (Fig 4) made with emulsified campiodol showed 
an hydronephrosis and hydro-ureter Diagnosis confirmed by operation 

Case IV — No 41-281, female, nineteen years of age, entered the Los Angeles 
General Hospital, Decembei 5, IQ28, with complaint of frequency and burning on urina- 
tion, pain in lower abdomen and leucorrhcea Past history irrelevant Present illness 
began about three months ago, since which time patient has become progressively worse 
until at present there is a diuna of twelve to fifteen times, and a nocturia of every 
half hour Physical examination showed a poorly-nourished Mexican woman Tempera- 
ture and pulse slightly elevated Tenderness in both lower abdominal quadrants Vagin- 
ally a lacerated cervix with marked endocervicitis and tenderness in both fornices 
Urine contained much blood and pus, but no organisms Cystoscopic examination 
revealed an ulcerative cystitis, most marked about the trigone Ulcerations suspicious 
of tuberculosis Left ureter obstructed at ten centimetres, but passed by means of 
stylet Right kidney uninfected , left kidney contained a great number of pus cells, but 
no organisms found in the Gram and acid fast stains Intravenous phthalem appeared 
on the right side in five minutes with a 25 per cent output m twenty minutes , appear- 
ance time on left side fifteen minutes with a 3 per cent output Left pyelogram 
(Fig 5) with emulsified campiodol showed a marked destruction of the kidney pelvis 
suggestive of a pyonephrosis Diagnosis — Tuberculous pyonephrosis of left kidney 
Operation confirmed diagnosis 

Case V — No 37-831, female, fifty-three years of age, entered Los Angeles General 
Hospital, November 14, 1928, with the complaint of frequency and urgency of urination, 
burning, nocturia five to six times, and pain in the right kidney region Past history 
showed patient had an uterine operation seven years ago Present history began about 
four weeks ago when patient had a se\ere attack of pain on right side lasting four 
days Had a similar attack four months ago on the left side Physical examination 
revealed some tenderness m the right lower quadrant and along the ascending colon 
Cystoscopic examination showed a bladder mucosa normal, bladder neck smooth, right 
ureteral orifice normal in appearance and function, left ureteral orifice functionless, 
right ureter catheterized to kidney, but left ureter catheterized for fourteen centime- 
tres, kidney study showed right kidney to be uninfected and left kidney to be function- 
less , intravenous phthalem appeared m five minutes on the right side and returned 50 
per cent in twenty minutes, no dye was obtained from the left kidney, bladder leakage 
showed a trace of the dye Left ureteropyelogram (Fig 6) made with campiodol 
emulsion Diagnosis — Atrophic hydronephrosis 

Case VI — No 27-264, female, fifty-one years of age, entered the Los Angeles 
General Hospital with frequency of urination, dysuria, backache, chills and fever 
Former entry with same complaints seventeen months ago, at which time patient was 
found to have a left incomplete double kidney and hydro-ureter With exacerbation 
of symptoms patient was advised to reenter hospital Physical examination essentially 
negative Cystoscopic examination under spinal ansesthesia revealed a marked cystitis 
and a small grayish ulcer behind the mterureteric ridge on the right side The left 
ureteral orifice is gaping and the right is normal m appearance Both ureters catheter- 
ized Kidney study showed the left kidney to be infected (i? colt) and the right kidney 
negative Intravenous phthalem showed an appearance time of three and one-half 
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minutes on the right side and six minutes on tlie left side The right side returned 
6 per cent of the dye and the left side i per cent in twent> minutes, bladder leakage 
12 5 per cent Left ureteropyelogram with campiodol emulsion showed a duplication of 
the kidney pelvis (Fig ^ ) Diagnosis confirmed at operation 

BIBLIOGRAPHY 

Braasch, W F Urographj , and ed , 1927 
Forestier, J Pans Med , vol li, p 377, 1924 

Frazier, C H , and Glaser, M A JAMA, vol xci, p 1609, 1928 
Graves, R C Jour Urol , \ol xiv, p 571, 1925 
Graves, R C , and Davidofl, L M Jour Urol , vol xii, p 93, 1924 
Neuswanger, C H Surg, Gjn and Obstet , vol xhii, p 169, 1926 
Sicard, J A , and Forestier, J Bull et Mem Soc Med d hop de Pans, \ol xlvi, 
p 463, 1922 

Sicard, J A , and Forestier, J Arch Neur and Psj ch , vol xvi, p 420, 1926 


280 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD MARCH 13, 1939 
The President, Dr Frank S Mathews, m the Chair 

GOITRE PROBLEMS 

Dr Morris K Smith presented patients from the Thyroid Clinic of St 
Luke’s Hospital to illiistiate certain problems m the treatment of g’oitre 
Case I — A man of about thirty-five years, came to the clinic m October, 
1927 He presented a moderately severe case of Graves’s disease with well- 
marked exophthalmos, tachycardia and tremor His weight was 112 pounds, 
basal metabolism -I-40 Treatment consisted of hospitalization for six weeks 
and X-ray continued over a period of fourteen months He began to improve 
at once At present, one and one-half years after beginning treatment, he 
seems pretty well, weight is 130, a gam of eighteen pounds, and basal metabo- 
lism IS -[-24 He is working He is shown to demonstrate therapy by X-ray, 
of which little is said at present It is a method which has given some excel- 
lent results m the clinic although requiring a long period of treatment 

Case II — An unmarried woman entered the hospital eight months ago 
complaining principally of rapid heart action Her history extended back 
three years, although exophthalmos had been present only in the previous 
two months Her weight was 145 pounds, basal metabolism +40 Subtotal 
thyroidectomy was done by the speaker Four weeks after operation basal 
metabolism was -f-y 

Two and one-half months after operation she attempted to resume part 
time work, but soon noticed palpitation Basal metabolism was found to be 
+ 34 She received six X-ray treatments At present, six months after opera- 
tion, she has gained fourteen pounds and her basal metabolism is -f-9 She 
is not working and feels pretty well on a regimen of rest 

This patient is shown to demonstrate disappointment as to promptness 
of recovery, as well as to emphasize the necessity for careful follow-up super- 
vision of these patients It seems probable that a sufficiently radical opera- 
tion was not done in the first instance 

Case III —A woman who was operated on by the speaker ten months 
ago She had been sick for two months with moderate exophthalmos and 
weight loss of eighteen pounds Basal metabolism was -{-46 Following opera- 
tion she was very hoarse and laryngoscopic examination revealed partial 
paralysis of the left recurrent laryngeal nerve Two months later her voice 
seemed to be normal although there has not been an opportunity for another 
laryngeal examination Three months after operation she had gained twelve 
pounds and basal metabolism was zero 

This patient is presented as an apparent recovery after partial nerve 
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injury and as a satisfactory lesult thus far as to general condition, in an early 
case of Graves’s disease 

Case IV — colored woman who was first seen two years ago There 
was a slight exophthalmos and tremor, well-marked goitre Weight was 135 
pounds, basal metabolism +43 She has had X-ray therapy During a period 
of sixteen months nine basal metabolism tests were made, the lowest -[-25, 
the highest 4-54 and the last, six months ago, 4-49 Gam in weight has been 
slight She has seldom admitted nervousness She has refused operation 
She IS presented as a case in which metabolic changes are well marked while 
nervous manifestations are slight 

Case V — A young w'oman who came to the clinic a year and a half ago 
Nervousness was the chief symptom She had lost sixteen pounds in eight 
months There was no visible goitre, tremor very marked, pulse rapid, basal 
metabolism -{-22 She has been followed in the thyroid and neurological 
clinics, including a period of hospitalization She received X-ray over 
a period of three months The highest basal metabolism was 4 " 38) lowest and 
most recent -}-S Her general condition remains much the same She is 
able to work 

There has been much discussion as to whether this patient had Graves’s 
disease She is presented as an individual with marked nervous and border- 
line metabolic manifestations 

Case VI — A man of thirty-two years has been followed fifteen months 
His chief symptoms were weakness, loss of weight, palpitation and nervous- 
ness He had slight exophthalmos, evident thyroid enlargement, marked 
tremor and tachycardia He weighed 94 pounds Basal metabolism was -f 18 
He was hospitalized for six weeks The outstanding features in this case 
are prompt gain in weight from 94 to 120 pounds and persistent low 
basal metabolism, never over -f-iS, and down to -f-7 at last report six months 
agci He has had no X-ray Advisability of operative therapy has been 
often discussed 

This patient is also presented as a case in which nervous manifestations 
predominate The only feature lacking to substantiate a diagnosis of Graves’s 
disease in him was a more definite elevation in metabolism 

Dr George M Goodwin (by invitation) said that the last two cases 
belonged in that group in which the question as to the advisability of surgical 
therapy was a difficult one Both cases showed the nervous factors much 
more than the metabolic In the nervous synnptoms they resembled closely 
cases of thyroid toxaemia, yet their basal metabolic rate had been nor- 
mal, or almost normal, throughout These did not seem to him to be true 
thyroid cases 

Dr Alexis V Moschcowitz felt from a very casual examination of Doc- 
tor Smith s cases of Graves’s disease, that with the exception of Case III, 
are still rather well-marked cases of Graves’s disease, and he is also under 
the impression that all of them would be benefited by a subtotal thyroidectomy 

Doctor Smith has laid a great deal of stress upon the lowering of the 
basal metabolism While this is a very important item, a lowered basal 
metabolism does not denote a cure of a patient suffering from Graves’s dis- 
ease As a matter of fact, it has been Doctor Moschcowitz’s experience 
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that patients who had been operated upon for Graves’s disease, even if they 
had a normal or subnormal basal metabolic rate, may still have very distress- 
ing residual symptoms 

Doctor Moschcowitz also wished to again emphasize how much harm the 
indiscriminate use of iodine may do He has, within the past few years, seen 
all sorts of diseases of the neck accompanied by swelling, treated by iodine, 
even if not connected with the thyroid gland It should be reiterated again 
and again that the use of Lugol’s solution is indicated only as a pre-operative 
measure in cases of Giaves’s disease 

Dr Richard Lewisohn said that over twenty years ago he had tieated 
a number of cases of exophthalmic goitre with X-ray theiapy at Czerny’s 
clinic 111 Heidelberg Some of these cases showed improvement when reex- 
amined SIX months to a year afterward His objection to X-ray and radium 
therapy for exophthalmic goitre is that it makes subsequent operation very 
much more difficult on account of extensive lesions due to the radiation 

Dr Smith, in closing, said that when a patient with Graves’s disease 
has had the basal metabolism brought back to normal and gams weight she 
IS not necessarily free of the symptoms of the disease He thinks it is the 
exceptional case who is well in every respect 

He does not feel that Case I can be considered wholly cured of Graves’s 
disease, but presented him as a man, originally quite ill, treated by rest and 
X-ray, who is now pretty well and able to work It is well to remember 
that radiotherapy is a method of treatment which can be used when opera- 
tion is refused or contraindicated 

OSTEOSARCOMA 

Dr William B Coley presented the following patients 

Case I — Sarcoma (endothelioma type) of tibia Extensive multiple 
metastases to hone and soft paits following amputation Complete disap^ 
peaiance under systemic injections of the mixed toxins of erysipelas and 
bacillus prodigiosus, alone Patient well thiee yeais later (This case was 
reported by Doctors Christian and Palmer in the Mihtaiy Suigeon, July, 
1927, and in more detail and with full illustrations in the Amei ican Journal 
of Siugeiy, February, 1928 

Captain G B , male, thirty-one years of age, had his left leg amputated at 
the middle third of the thigh on September 21, 1925, for a tumor of the 
shaft of the tibia, which, on microscopical examination by Dr Ewing Taylor, 
was pronounced a very cellular myelosarcoma , small polyhedral cells With 
this diagnosis, Dr James Ewing and Dr E A Codman concurred While 
the patient complained of pain in the stump, a rontgenogram taken Novem- 
ber 24 failed to reveal any evidence of a recurrence On February 23, 1926, 
four months after the amputation Rontgen-ray examination showed very 
extensive recurrence in the stump with marked destruction of bone Janu- 
ary 25, or one month before the recurrence in the stump was noted, a tumor 
mass the size of a man’s fist appeared over one aspect of this stump, and 
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one the size of a lemon over another aspect There were metastatic tumors 
(two inches m size) m the inguinal region, and another one above 
the umbilicus 

Treatment with the mixed toxins was liegun at once, m early January, 
1926, the mtial dose of 25 minim was gradually increased to 6 5 minims 

The dosage in this case is of extreme importance Up to January 25, the 
the highest dose 6 5 minims, was followed hy little reaction, except after 
the first few doses Yet the mass in the groin had disapjieared and the mass 
in the umbilicus was much smaller The dose was increased by one minim 
a day from February 2 to February 20. when it had reached 18 minims The 
treatment was then discontinued on account of the weakness of the patient 
A new and extensive growth had apjieaied in the femur-stump and there 
was much cedema of the good leg May 15, several small metastatic nodules 
appeared under the skin of the abdomen During May and June the patient 
giew worse steadily, with metastatic growths appearing in many parts of the 
body, among which were a considerable involvement of the right clavicle and 
multiple tumors of the scalp, cranial bones and cervical verebrcC The maxi- 
mum growth that the tumor of the stump had attained was thirty-one inche*^ 
The end of the tumor of the stump had broken down with foul discharge 

The toxins were resumed on August 2. 1926 the initial dose of 2 minims 
being increased daily liy i minim up to 17 minims By this tune marked 
improvement was evident, as shown by a marked decrease in the size of all 
the tumors , the stump had nearly healed 

An interval of rest from September 4 to Septemlier 19 was followed by 
a third series of injections, which were given daily for three weeks On 
November 22 the patient’s general condition was excellent, he had gained 
thirty pounds in weight The stump-circumference was seventeen inches 
(formeily thirty-one inches) , the discharging wound had healed, the multi- 
ple tumors of the abdomen, groin scalp clavicle and skin had all disap- 
peared The patient was discharged from the hospital with no evidence of 
disease on December 5 1926 As a precaution, a fourth series of treatment 
was given from February 13 to March 17, 1927, every third day, the initial 
dose of 3 minims being carried up to 30 minims 

The case was republished 111 the February, 1928, issue of the Auiciican 
Jouuial of Siugeiy In January, 1929, he was in the best of health with no 
evidence of a recurrence He is still well at the present time, March 1929, 
two years after cessation of the treatment 

Doctor Coley remarked as to end results in general that up to the present 
tune there had been observed at the Memorial Hospital and the Hospital 
for Ruptured and Crippled, forty-six cases of endothelioma or endothelial 
myeloma Of this group, eighteen are alive and well from three to twenty 
years The treatment employed m these eighteen cases was as follows 
Toxins alone in five cases, toxins and amputation 111 seven cases, and toxins 
and radiation in six cases There were no apparent recoveries in the group 
of eleven cases treated by radiation alone Excluding the eleven cases treated 
by radiation alone, there remain thirty-five cases treated by toxins alone or 
toxins and radium, with eighteen well from three to twenty years, or 50 
per cent 
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The endothelioma or Ewing type of sarcoma was described by Howard and 
Crile in a paper which was published in the Annals of Surglry, September, 
1905 This contained a report of nineteen cases that had been found in the 
literature m addition to four cases that had come under their personal obser- 
vation One of these cases was cured by surgery Little was known or wiit- 
ten about this type of tumor until 1921 when Ewing reported a case with a 
detailed clinical and microscopic description of the condition 

While there is still doubt as to the exact origin of this tumor, whether it 
arises from the penvasculai endothelium or from endothelial cells of bonen 
marrow, as Ewing believes, or from the reticulo-endothelial system it is 
universally admitted that it forms a separate class by itself Furthermore, 
unlike the ordinary osteogenic sarcoma it is exceedingly sensitive to both 
radiation and toxins 

In regard to the frequency, the endothelioma type was found to comprise 
about 20 per cent of the entire group of malignant bone sarcoma (exclusive 
of giant-cell sarcoma) personally observed, that is, forty-six cases of 
endothelioma were found 111 the entiie group of two hundred cases of sar- 
coma of the long bones 

If anything, this type is more malignant than the ordinary osteogenic sar- 
coma, and is exceedingly prone to early metastases Few cases are saved by 
amputation alone From the result obtained m the case just presented, he 
thought that there is little reason to doubt that the limb could have been saved 
had prompt conservative treatment been instituted In November, 1928, he 
showed before the New York Physicians’ Association another case of endothe- 
lioma of the tibia with extensive metastases to the glands of the groin at 
the time of amputation and further metastases to the iliac fossa and lungs 
after amputation In May, 1920, the patient was put upon the mixed toxins, 
which were kept up for four months , and in addition he received one appli- 
cation of the radium pack to the iliac fossa He made a complete recovery 
and was in excellent health at the time of presentation 

It IS evident that a disease so prone to early generalization requires some 
systemic method of treatment As far as he knew, the toxins of erysipelas 
and bacillus prodigiosus is the only systemic method that has met with any 
success 111 the treatment of these tumors With radiation alone it is often 
possible to cause prompt and apparently complete disappearance of the pri- 
mary tumor , but almost invariably, after a longer or shorter period of time, 
metastases or multiple tumors appear elsewhere and the disease proves fatal 
in the end Putti, m his recent John B Murphy Oration in Siogciy (Sw- 
gs^y, Gynecology and Obsfctucs, March 1929) on “Malignant Bone Tumors,” 
states “I have noted the extreme sensitiveness of soft sarcomata, more espe- 
cially the endotheliomata, for which a few doses suffice to clear away all 
external evidence of the tumor But this disappearance is only temporary 
Indeed, I have gained the impression that, m some cases, radiation hastened 
the formation of metastases ” 
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Personall)^ the speaker believes that the ideal treatment of these tumors 
IS a combination of the local effect of radiation with the systemic effect of 
the mixed toxins, being careful to avoid giving too heavy doses of radium, 
which, in his experience, which coincides with Putti’s, sometimes hastens the 
development of metastases 

Case II — Inopeiahle smconia {endothelioma type) of Jmmeius Com- 
plete disappeaiance undei toxins and ladnnn Patient zvell font and one- 
half yeat s latet 

E M , male, forty-seven years of age, was referred to Doctor Coley by 
Dr William C Sheehan and Dr John B Deaver, of Philadelphia, July 24, 
1924, with a history of having tripped over a low fence, about a year and 
a half previously, and fractured the left humerus at the upper third One 
year later a tumor developed at the site of the injur}’- Physical examination 
showed the left shoulder markedly swollen on the outer and anterior aspect, 
the swelling occupying the \\hole region of the deltoid, and extending up 
to the tip of the clavicle and involving the upper third of humerus, it was 
soft m consistence, semifluctuatmg, and extended out to the pectoral muscle 
The measurement over the axilla and tip of the clavicle was twenty-one 
inches, five inches higher than the other arch, while the circumference at the 
highest point of the axilla was fifteen inches Motion at the shoulder was 
considerably limited , the left hand could be raised as high as the patient’s 
chin but not to the top of his head , abduction wms about forty-five degrees 
The skin was normal in appearance and the veins were not dilated 

The rontgenologic and clinical evidence was so clear that it was possible 
to make a definite diagnosis without a biopsy Most of the surgeons who saw 
the patient believed his condition to be inoperable, therefore it was decided 
wise to try conservative treatment Injections of the mixed toxins of erysipelas 
and bacillus prodigiosus were started at once supplemented by a massive 
dose of radium (10,000 me hours) at seven centimetres distance over three 
different areas In four weeks the tumor had diminished five inches in cir- 
cumference and the patient had regained his lost weight He proved extremely 
susceptible to the toxins, a very small dose producing a rise of temperature 
to 104 5° In December, 1924, there was evidence of some slight increase 
in the swelling of the arm, and another radium pack was applied, the toxins 
being continued once a week until April, 1926 

Physical examination in April, 1926, failed to show any evidence of 
enlargement of the arm , the patient’s general condition was entirely normal, 
and he was performing his regular work He had been able to resume work 
within two months of the beginning of treatment A rontgenogram taken 
on November 23, 1926, showed no evidence of disease, function normal 
Another rontgenogram taken today also fails to show any evidence of dis- 
ease The patient is m excellent health, four and one-half years after the 
beginmng of treatment 

This case has been reviewed by the Bone Sarcoma Registry committee 
(see Case No 59 ^) ^-iid diagnosed as an endothelioma or Ewing’s sarcoma 
It IS interesting to note the method of administering the toxin treatment 
in this case While for many years Doctor Coley had relied almost exclusively 
'on intramuscular injections, in the present case, by accident his house sur- 
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geon gave the second or third dose (25 minim) directly into the tumor; 
this was followed by a very severe reaction, temperature of 105° The effect 
on the tumor during the next two or three days was quite noticeable so that 
he continued to give local injections almost exclusively during the next month 
or so This IS the method which he employed in his earleir cases 

During the last two years he had used intravenous injections in a con- 
siderable number of cases, getting severe reactions from initial dose as small 
as 1/48 minim The great advantage of this method is the certainty of pro- 
ducing the desired reaction without the local reactions which in some cases 
are rather disagreeable As far as can be ascertained the results following 
the intravenous injections are a little better than those following systemic 
injections, and as yet no fatalities have occurred The dose is gradually 
increased as the susceptibility is diminished, 1/48, 1/40, 1/36, 1/30, etc, of 
a minim In one patient the dose was gradually increased so that at the 
end of eight months the patient was getting thirty minims This patient was 
not at all sensitive to the toxins and required a dose of twelve minims intra- 
muscularly before any reaction was obtained The toxins should never be 
given intravenously until the susceptibility has been tried out by intramuscu- 
lar injections 

Dr Howard Lilienthal believed Coley’s fluid ought to be used a great 
deal oftener than it has been, and is being, used He has had a number of 
patients, at least twelve, some of whom have been absolutely hopeless and 
inoperable sarcoma of various types, who have entirely recovered and have 
remained well after treatment by Coley’s method only He regretted that 
Doctor Coley is using radiation with his fluid as he feels there is no advan- 
tage m it Massive X-ray radiation is apt to produce blood changes and make 
It difficult for the patient to resist the reactions which follow the administra- 
tion of Coley’s fluid 

Doctor Coley reported that he agreed with the opinion expressed by Doctor 
Lilienthal, that the toxins alone without radiation weie able to effect a cure 
m this endothelioma group He believed that the first case presented this 
evening, m which very extensive multiple metastases to the bone and soft 
parts had disappeared under toxins alone and the patient had remained well 
for three years, would seem to furnish satisfactory evidence to this effect 
Furthermore, he agreed with Putti that there was danger of very heavy radia- 
tion of a highly vascular endothelial tumor resulting m early generalization 
of the disease by a too rapid breaking-down of the tumor permitting some of 
the living cells to escape into the circulation Doctor Coley had observed sev- 
eral cases in which it seemed difficult to explain 111 any other ivay the rapid 
generalization that had occurred If a combination of toxins and radiation 
were to be employed, he advised administering the toxins first, for a week 
or more, and getting the patient somewhat under their influence, thus lessen- 
ing the chances of metastases developing Doctor Coley said it vas interest- 
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ing to note that in the senes of fifty-four cases of endothelioma collected 
by Connor (fifty-two fiom the Bone Sarcoma Registry) four of the nine 
five-year recoveiies were his (Doctor Coley’s) cases, and in all of the four 
cases the toxins had been used He stated that there was one case of endothe- 
lioma at the Memorial Hospital that had recovered under radiation alone but 
in this case no microscopic examination had been made and there had 
always been some doubt of the correctness of the diagnosis of endothe- 
lioma In the series treated by Doctor Coley, the limb had been saved in 
seven cases He called attention to the fact that certain bones had a predilec- 
tion for this disease In his series the femur was involved in twenty cases, 
the tibia in seven, and the humerus in five cases 

GAUCHER’S DISEASE 

Dr Harold E Santcl presented two cases of Gaucher’s disease’s who 
were presented before this Society May ii, 1927 (See Annals or Surgery, 
November, 1927 ) To briefly resume tbe cases, it may be stated that C S, 
now thirty-one years of age suffered a “sprain in the left hip” in March, 
1925 He came under observation 111 October, 1926, at which time the impor- 
tant findings were aiifemia, an enlarged liver and spleen and a painful left 
hip of which an X-ray showed slight irregularity and loss of detail in the 
lower half of the margin of the head of the left femur In March, 1927) 
these changes had progressed to distinct rarefaction about the head of the 
left femur and about the pubic and ischial rami The patient was admitted 
to Bellevue where a diagnosis of Gaucher’s disease was made on the evidence 
of pingueculcc in the eyes, large spleen, large liver and bone changes The 
spleen was extremely large, reaching into the pelvis After preliminary 
transfusion splenectomy was done on April 5, 1927 A small section of hver 
and a lymph node at the lulus of the spleen were also removed They showed 
changes characteristic of Gauchei’s disease The convalescence was stormy 
Directly following operation a transfusion was given A post-operative 
pneumonia developed and it is interesting to note that at the height of his 
pneumonic infection his white blood cells were only 4800, polymorphonu- 
clears 58 per cent , hcemoglobin 55 per cent Definite jaundice appeared, with 
high icteric index (72) Infection occurred in the wound Altogether con- 
valescence was very slow The spleen was a nodular type of spleen, more 
nodular than the only other one reported in Gaucher’s disease, which was 
examined by Ludwig Pick in 1926 He received three more tranfusions while 
in the hospital He left the hospital in Ma}' In September he had gained 
twenty pounds and looked remarkably well He was maintaining his hccmo- 
globm at 70 per cent , red blood cells were 3,500 000 white blood cells, 8400> 
polymorphonuclears 36 per cent , transitionals 7 per cent , lymphocytes 47 
per cent , large mononuclears 7 per cent He was relieved of indigestion and 
sense of weight in the abdomen, of which he had complained in the spring 
His hver remained the same size His hip showed no improvement 

At present, approximately two years after the splenectomy his luEmoglo- 
bm IS 75 per cent , red blood cells 3,800,000, white blood cells 12,000, poly- 
morphonuclears 33 per cent , lymphocytes 32 5 per cent , large mononuclears 
30 per cent He is maintaining his general health, apparently, in an excellent 
manner He feels well and suffers practically no indigestion Recent 
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skiagiaphs of the hip show maiked rarefaction or absorption throughout 
the head and neck of the left femur from acetabulum to intertrochanteric 
line There is a faint line suspicious of pathological fracture at lunction of 
head with neck Areas of bone rarefaction are present in the pubic rami and 
in the left ischium Resection and fusion of this hip were advised for this 
patient long since but have not been accepted by him 

The brother of this patient is the second case presented He was also 
shown before this Society two years ago His history apparently dates back 
to 1917, when a diagnosis of malaria (spleen^) was made Epistaxis and 
bleeding from the mouth brought him under observation at that time In 
the hospital, later, an enlarged liver was found and periodically since that 
time he has been under observation for this enlarged liver During the past 
five years this patient has noticed anaemia, with shortness of breath and 
asthenia, some indigestion and a constant feeling of discomfort in the right 
upper abdomen and across the abdomen, paiticularly on leaning over He, 
too, shows the pingueculae described by Brill , a liver enlarged to the level 
of the umbilicus , and a spleen which is enlarged to a similar level In the 
past two years he has changed his job because of the symptoms associated 
with his ansemia, which were dyspnoea on exertion, asthenia and also the 
weight and discomfort in the abdomen Clinically, m comparison with his 
brother, he shows greater anaemia and greater asthenia The spleen is 
apparently about two fingers’ breadth larger than two years ago The liver 
IS apparently the same size 

In commenting on these two cases two years ago it was stated that in 
this disease of the recticulo-eiidothelial system the manifestations vary quite 
markedly, as illustrated m these two cases, one marked by chronicity (twelve 
years), anaemia and symptoms referable mostly to the liver, the other marked 
by less chronicity (now five and a half years), obvious bone changes and 
pain and discomfort referable mainly to the spleen The statement was made 
at that time that reasoning by analogy, can splenectomy be justified m the 
second case on the grounds of relief to the damaged liver, as m splenectomy 
m cirrhosis , as possible relief in a marked secondary anaemia , or as a mechani- 
cal removal of a heavy, painful, pressure-producing organ ^ Certainly no 
one expects to cure a diffuse disease of the character of Gaucher’s by the 
removal of a single involved element Relief of major symptoms, however, 
seems indicated even if it involves a major operation With the possibility 
of indirect beneficial results, such as relief to a damaged liver and some bene- 
fit to the anaemia, splenectomy seems to be justified The course of the sec- 
ond case seems to have justified the procedure A burdensome, pressure- 
producing organ has been removed The patient maintains his hiemoglobm 
at about 75 per cent , or 20 per cent more than he showed at the time of 
operation, his red blood cells are increased in numlier, his pigmentation has 
apparently diminished and he eats and lives with much less indigestion and 
alxlominal discomfort No splenectomy was performed on the other brother 
His symptoms after two years seem to maintain themselves as largely related 
to the enlargement of the liver 
19 
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Dr Allen O Whipple said that these cases closely resemble two of 
his own cases of Gaucher’s disease reported by Stout and Cushing They 
were brother and sister and the sister had almost identically the same bone 
changes as those shown in the rontgenograms of Doctor Santee’s cases Fol- 
lowing splenectomy, she was operated upon by Doctor Farley at the New 
York Orthopedic Hospital and the head, and a portion of the neck of the 
femur were resected Sections from this tissue showed perfectly characteris- 
tic Gaucher cells This patient has been followed now for four years and 
the restoration of function and apparent arrest in disease of the femur are 
remarkable This giil is very active, she dances, she sivims she works Of 
couise, there is still shortening, but it shows very little Folloiving the splen- 
ectomy she has maintained hei haemoglobin and red cell count, she has lost 
pigmentation, and has maintained her weight The arrest of the process in 
the femur cannot be explained, yet the patient is certainly a great deal bet- 
tei and healthier than she was four years ago 

Doctor Santee, m closing, remarked that one could look at Gaucher’s 
disease as a distuibance in lipoid metabolism and that the condition should 
be viewed as such a disturbance rather than as a disease pel se The changes 
present are replacement changes in every way and if one could control lipoid 
metabolism in anyway, probably these changes could be controlled It is dif- 
ficult to see, however, how this end can be accomplished It is remarkable 
how specifically the bone changes in the condition seem to pick out the head 
and neck of the femur for involvement, at least in the cases published The 
condition is not incompatible with fairly long life, as is shown by the fact 
that some of these cases have gone well into fifty years before dying 

BRONCHOSTOMY COMPLICATED BY SEVERE HEMOPYTSIS 

Dr Howard Lilienthal presented a boy, thirteen years of age His 
tonsils had been removed five years before under ether anaesthesia and six 
weeks later cough began with fever running to 103°, in December, 1923 
Soon after he was operated upon by another surgeon for what appeared to be 
an empyema of the left chest, a rib resection being made high in the axilla 
Much foul pus escaped An intercostal counter incision was made low down 
in the back A bronchial fistula developed at the upper wound, and gradu- 
ally the discharge diminished and finally ceased, the fistula becoming skin 
lined and perfectly dry Not until nearly five years after his operation were 
there any alarming symptoms but then there was sudden severe hasmorrhage 
both at the wound and by hemoptysis Slight cough with repeated hemoptyses 
persisted Doctor Lilienthal saw him September 29, 1928 He was well nour- 
ished but there were clubbed-fingers and there was a broncho-cutaneous, left 
axillary, fistula of large size This fistula ran through the left fourth rib 
There were no fluid levels and nothing suggestive of abscess, but neither was 
there any discharge from the bronclual stoma 

September 28, Doctor Lilienthal excised the skin about the fistula following 
it down to the hole in the rib Then he resected this rib removing it from the 
chest wall and permitting the entire sinus with the skin about the fistula to slip 
through the opening in the bone Dissection was made down to the lung and 
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then using the sinus as a handle he split the entire tract open down into the 
cavity within the lung The walls were somewhat trabeculated and lined with 
mucous membrane He then cut away about two-thirds of the wall of the 
abscess and burned the remainder with the actual cautery so as to destroy the 
epithelium The wound was now packed with rubber dam, but the packing 
was placed not within the cavity but toward the mesial side of the abscess so 
as to compress its walls A few days later the rubber dam was replaced by 
gauze and the dressings were changed daily In a few weeks the wound was 
completely healed and the fistula closed The patient remained well 

This case demonstrates the uncertainty of life with a broncho-cutaneous 
fistula This condition should, except m rare instances, be regarded as a make- 
shift The speaker knew of at least four cases in which, after more than a 
year, death has occurred from complications such as haemorrhage or from 
spreading pulmonary gangrene after the patients had been regarded as out 
of all such danger In closing fistulae of this kind it is most important to 
obliterate the cavity or cavities into which they lead 

THE EVALUATION OF CERTAIN BLOOD-CLOTTING FACTORS IN SUR- 
GICAL DISEASE, WITH SPECIAL REFERENCE TO THROMBOSIS 
AND EMBOLISM AND CERTAIN BLEEDING CONDITIONS 

Dr Frederic W Bancroft read a paper with the above title for which 
see page i6i 

Dr I Newton Kugelmass. co-author of the paper, by invitation, said 
that this approach to quantitate the blood substances involved m the clot- 
ting mechanism in disease provided a means of determining whether a patient 
tends to bleed or to clot and hence the ability to diagnose more definitely the 
hemorrhagic status of the patient which cannot possibly be ascertained by 
the present crude clotting time determination The authors have been able 
to develop some simple methods of evaluating each of the substances involved 
in the clotting process, enabling them to characterize the bleeding or clot- 
ting tendency of a patient sufficiently in advance to be able to induct therapy 
in some and thus prevent thrombosis, and in others to overcome bleeding 
tendencies and make them favorable risks for operative procedure These 
methods have been applied to potential haemorrhagic disease of the new-born 
in utero by studying the maternal blood, to children suspected as bleeders 
preliminary to indicated tonsillectomy, to thrombocytopoemc purpuras and 
others with results as indicated by Doctor Bancroft One of the striking 
developments of the work is the discovery of a relationship between diet and 
potential haemorrhagic disease The substances involved in clotting mecha- 
nism fall into two chemical groups from the standpoint of their nutritional 
piecursors, the prothrombin and fibrinogen are globulins and the blood plate- 
lets are lipms The authors have experimental and clinical evidence of being 
able to alter the haemorrhagic status of a patient by diet Those deficient 
in the protein or lipm substances were offered diets unusually high m pro- 
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teins and hpins and vice vci sa They have thus developed two types of diets, 
the clotting diet, a regime concentrated in proteins and lipins, and a bleeding 
diet, consisting essentially of vegetables, fruits and carbohydrates The indi- 
cations for the type of diet depend upon the “clotting function indeN;” intro- 
duced as a quantitative criterion of the haemorrhagic status of a patient 
Doctor Bancroit, in closing, said the tests weie started on the third 
and fifth days because he did not know how long ahead the changes in the 
blood would prognosticate the clotting tendencies In one of the cases 
reported the clotting factors were normal on the fifth day and the patient 
developed a thrombosis on the eleventh , therefore the technic was recently 
changed and cases are now examined on the fifth and ninth days post-opera- 
tive In planning this work it was the original hope — and attempt is still 
being made — to find a simple technical test that could be done by any tech- 
nician that will give a patient’s clotting or bleeding tune It was due to 
this reason that the clinical cases have been repeatedly gone over, first with 
the analysis of prothrombin and then with fibrinogen, but it was not certain 
that either of these tests gave any clinical indication Recently in a study 
of antithrombin it has seemed that jierhajis this one test will prove to be 
an index of a patient’s clotting tendencies In certain cases the installation 
of a bleeding diet is difficult, and it is hoped that some such drug as heparin 
may be of service in these patients with clotting tendencies 

In answ'er to a question about the treatment of phlebitis the treatment 
suggested by W F Shallenberger has been followed as outlined in a paper 
read before the Southern Surgical Association in 1924 He advised the injec- 
tion of forty to fifty cubic centimetres of 05 per cent gentian violet intra- 
venously About SIX cases have been treated by this method In four there 
have been quite astonishing results — that is there has been a quick return to 
normal temperature, pain has ceased almost immediately and the sw^elling 
of the limb has apparently leturned more quickly than would have occurred 
without this method of treatment In one patient in four days the thigh had 
decreased in size two and a half inches m circumference No ill results have 
been experienced by its use Twice there have been chills, persisting for only a 
very short time Doctor Stanley-Brown published an article in the SuiQicol 
Climes of N 01 til Aviei ica for August of last year reviewing these cases 
Further it would appear that a patient’s clotting tendency can be diminished 
and therefore dimmish the incidence of the disease Trauma and infection and 
slowing of the blood stream are definite factors and therefore these factors do 
produce thrombosis But some of these patients have all of these factors pres- 
ent and do not develop phlebitis, while others with minimum factors but wnth 
probably high clotting indices develop thrombosis In one of these cases, a 
woman with a high clotting index developed thrombosis from merely resting 
her arm on a table Following the clotting diet her index decreased and her 
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thiombin inci eased, so that on hei letinii for follow-iip, atcoiding to the 
blood examination she had bleeding lather than dotting tendencies 

STATED MEETING HELD MARCH 27 , 1929 
The President, Dr Frank S Mathews, in the Chair 

NON-MALIGNANT INTUSSUSCEPTION OF TRANSVERSE COLON IN 

ADULT 

Dr Condict W Cutler, Jr , presented a man, foity-seven yeais of age, 
who was admitted to the Lincoln Hospital on Febiuary 25, 1928, complain- 
ing of geneial abdominal pain, vomiting and diarrhoea 

Previously in good health, he began about a month befoie admission to 
complain of ciamp-like pain in the abdomen This pain was very persis- 
tent, was not localized, did not radiate and was not associated with meals 
After the onset he was able to continue at work for a week, but then discon- 
tinued working because of the progressive character of his complaints Two 
weeks before admission he began vomiting about ten to fifteen minutes after 
meals The vomitus consisted of food just taken Up to this time the bowels 
had been regular, but the stools now became diarrhoeal following catharsis 
and continued so Three days before admission the pain became more severe 
and spasmodic The vomiting and diarrhoea also became more intense The 
stools and vomitus were brown and fluid The patient had never observed 
blood 111 either 

Upon admission the patient was quite prostrated His temperature was 
100, pulse 130 With the exception of a distended abdomen which was every- 
where tender, though not rigid, the physical findings were not significant 
There was a suggestion of resistance to palpation m the upper right quad- 
rant, and slight rebound tenderness was referred there The urine was nor- 
mal Blood count white blood cells 14,000, polymorphonuclears 78 per cent 
As the diagnosis was not cleai , further investigation was begun after 
the patient had been relieved of his vomiting by lavage and put on fluid 
diet During the succeeding few days, however, the distention, cramps and 
dial rhoea persisted 

Tests of the stools with benzidine gave consistently positive reactions for 
blood There was also considerable mucus in the passages Gastric analysis 
was essentially normal in result The Wassermann was negative X-rays 
showed a stomach normal m size and without filling defect or retention 
There was practically a stoppage of the barium meal in the ascending colon 
the csecum and teiminal ileum showing marked distention Barium enema 
showed obstruction distal to the hepatic flexure, though incomplete 

The patient was operated upon March 21 Exploration of the abdomen 
through a right rectus incision levealed a mass in the right upper quadrant 
When adherent omentum had been separated from it this mass proved to be 
an intussusception of the first part of the transverse colon just beyond the 
hepatic flexure The mass was about the size of one’s fist Tlie gut wall 
and surrounding intestinal coils showed evidence of active inflammation 
The induration both of the affected intestine and adjacent mesentery was 
inaiked There w^ere several small fiini glands in the mesentery suggesting 
malignant metastasis 
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An attempt was made to reduce the intussusception with partial suc- 
cess, about three inches of intussuscipiens being withdrawn When this was 
accomplished the suggestion of any extensive malignancy was much less 
marked, the gut appearing merely thickened and inflamed On this account 
it was decided not to subject the patient to a radical colectomy but to perform 
a local resection of the Mikulicz type The aflfected loop of intestine together 
with adjacent normal gut and its mesentery Avas eventrated and fixed in the 
usual manner, terminating the first stage 

Three daj'-s later the second stage, removal of the eventrated mass, was 
performed A Kocher clamp was introduced to cut down the spur between 
the parallel lumnia of the ascending and transverse colon 

Pathological examination of the removed portion of gut and of its mesen- 
tery showed no eAudence of malignancy The firm nodular mass of the gut 
AA'all Avhich had formed the apex of the intussuscipiens showed hypertrophy 
of the mucosa and marked chronic and acute inflammatory changes Avith 
superficial ulceration but no carcinomatous change The other coats of the 
intestine showed corresponding pathology 

The patient, relieA'ed of his symptoms, progressed satisfactorily The 
spur Avas cut doAvn joining the Itimina and bowel movements began about 
one Aveek after the second stage June 6 closure of the peristent ftccal fis- 
tula Avas done To avoid peritoneal contamination the gut at the site of the 
stoma Avas not separated from the abdominal Avail, but Avas tightly closed i» 
situ and the muscles and fascia united over it in their normal relations Heal- 
ing occurred Avithout leakage, and the patient Avas discharged two Aveeks later 
in good condition He has been Avell and gaming m Aveight since that time 

HEMORRHAGE FROM MIDDLE MENINGEAL ARTERY 

Doctor Cutler presented also a Avoman, thirty-nine years of age 
who Avas admitted to the First Surgical Division of the Roosevelt Hospital 
December 14, 1928 

Forty-eight hours prior to admission the patient, Avhile standing at the 
head of the stairs fell Avithout determined cause and AA'as found lying uncon- 
scious at the foot of the stairs This condition of unconsciousness persisted 
for a few moments Upon recovering it Avas noticed that her left arm Avas 
held in a peculiar position and seemed Aveak She Avas put to bed and seemed 
rather dazed, but could be readily aroused She subsequently improA^ed, but 
on walking there was noted to be a definite Aveakness m the left leg Avhile 
the left arm also continued Aveak Twelve hours before admission she lost 
consciousness completely and her condition had become progresswely Avorse 
since that time 

When admitted she Avas in a stuporous condition and tossing restlessly 
m bed 

Examination of tbe head shoAved a moderate hematoma in the right side 
of the scalp above the mastoid region The eyes shoAved contraction of the 
right pupil as compared with the left and distinct divergent strabismus The 
pupils reacted to light, but sluggishly Ophthalmoscopic examination Avas dif- 
ficult because of the constant rolling of the eyes, but there seemed to be some 
slight haziness in outline of the discs There was no apparent paralysis of 
the face muscles and no marked twitching In her uncoordinated movements 
the patient used both the left arm and left leg, but muscular resistance in 
the arm in particular was distinctly weaker than on the right side The 
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reflexes at the knee were exaggerated, but apparently equal on both sides 
There was no rigidity of the neck or Kernig sign 

Her temperature on admission was loo 8“, respirations 32, pulse 78, blood 
pressure 125/70 

An X-ray picture of the skull did not show a definite fracture at the first 
examination, but this was not conclusive because of the difficulty m keeping 
the patient’s head quiet during exposure 

A lumbar puncture was done and six cubic centimetres of uniformly 
bloody fluid was obtained under normal pressure 

Subsequently, upon the day of admission, 150 cubic centimetres of 50 
per cent glucose were administered intravenously and there seemed to be 
some slight improvement on the following morning During the day, how- 
ever, the patient became more stuporous and the breathing somewhat ster- 
torous in type, and movements in the left arm and leg were gradually lost, 
as also was the activity of the face muscles on the left side Definite choking 
of the optic discs was now observed and a diagnosis of extradural haemor- 
rhage with fractured skull and laceration of the middle meningeal artery was 
made December 16 the patient was operated upon She was completely 
comatose and no anaesthesia was necessary A button trephine was done over 
the bifurcation of the anterior branch of the right middle meningeal artery 
A considerable amount of clot was discovered beneath the skull extending 
in all directions m the parietal region A temporal decompression was then 
proceeded with and a flap of bone turned down Its removal revealed a large 
blood clot perhaps amounting to about six ounces and covering most of the 
anterior right hemisphere Active bleeding was coming from the middle 
meningeal artery and this was temporarily controlled with packing The clot 
was removed and the dura beneath found not to have been torn It was, how- 
ever, very markedly depressed and the brain tissue beneath it felt very soft 
and almost fluctuating Attempt was now made to control the bleeding which 
apparently came up from the area below the base of the flap In order to 
secure the bleeding point the opening was enlarged downward with a rongeur 
so that the inner table could be inspected all the way to the base of the skull 
No definite point of bleeding could be observed, but blood continued to well 
up fromJ:he base in the neighborhood of the foramen spinosum As no speci- 
fic bleeding spot could be isolated, a small strip of packing was introduced 
into this region, which, with moderate pressure, eventually controlled the 
bleeding This packing was brought out at the lower angle of the wound 
anteriorly and flap of elevated bone, muscle and scalp replaced 

Following the patient’s return to the ward there was a distinct hyper- 
pyrexia, her temperature reaching 107° This was associated with marked 
shock and the blood pressure fell to 70/45 She responded, however, to the 
treatment employed for shock and by the following day showed distinct 
improvement Within twenty-four hours after operation the patient was 
entirely conscious although a little confused She was able to use the muscles 
of the left side, face, arm and leg at this tune During the succeeding days 
the improvement continued The slight discharge from the wound subsided 
following the removal of the packing on the third day She was allowed 
out of bed on the twenty-seventh post-operative day feeling entirely well 
Since that time the patient has continued m excellent health and has had no 
symptoms of weakness of the arm or leg and no alteration from her nor- 
mal mentality 
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OSTEOMYELITIS OF JAW 

Doctor Cuilcr presented also a man, thirty-thiee years of age, who 
was admitted to the Lincoln Hospital May 26, 1928 Ten days previously he 
had begun to have pain and swelling at the left side of the jaw Two days 
after onset a left lower molar \vas extracted, and as the swelling did not sub- 
side his dentist had made several incisions within the mouth near the site of 
extraction The pain and swelling increased, however, and when the patient 
was admitted there was a tense and brauny induration of the left lower 
cheek and side of the neck There was also marked swelling within the mouth, 
suggestive of alveolar abscess, and from the site of extraction there was a 
thin purulent discharge The mouth could he opened but one-half inch 

At this time the patient’s temperature was 102°, pulse 106 He seemed 
very sick and was markedly prostrated Urine was normal Blood count 
white blood cells iS,ooo polynuclears 80 per cent 

On the day following admission an incision was made in an area of soften- 
ing beneath the ramus of the left jaw and ])us obtained The alveolar abscess 
was also opened Subsequent incisions were made as localizations of the 
process or pocketing occurred For a period of nearly' six weeks the patient’s 
temperature continued of the septic ty'pe, ranging from 99° to 103° or 
104° daily During this period several transfusions were given Blood cul- 
tures show'ed no grow'th The patient w'as so depleted and septic that it 
w'as feared he w'ould not survive The temperature began to subside, how- 
ever, and by the middle of July had reached noiinal and the patient was up 
and about wnth numerous draining sinuses about the jaw and neck 

At about this time the removal of sequestra from the jaw' began 'As frag- 
ments of the bone became demonstrably loose or w'ere showm by' X-ray, 
they w'ere removed, the sinuses being frequently enlarged for the purpose 
This process continued until m October, the total fragments removed approxi- 
mating a considerable portion of the low'er jaw' The sinuses closed until at 
the present time but one remains discharging There is at the bottom of this 
a small sequestrum w'hich requires removal 

On November 17 the patient w'as discharged to the dental clinic for 
removal of the dead teeth and splinting of the jaw' From just below' the 
articulations no solid bone was palpable at this tune, and m fact for a con- 
siderable period of time, w'hile disintegration of the jaw' w'as progressing, 
there was no stability to the structure It w'as assumed that follow'ing a dental 
clearing of the mouth and after an appropriate period for the subsidence of 
exudate some grafting procedure w'ould need to be attempted 

X-ray pictures which were taken about one month later showed some 
evidence of bone regeneration This regeneration has been progressive to 
the present time, and now has developed a fairly' stable bony' structure It is 
now possible for the patient to use his jaw' a little, and he opens his mouth 
about one inch The removal of dead teeth and the application of an appro- 
priate dental plate will improve his function considerably 

LARGE RETROPERITONEAL LIPOMA 

Dr DeWitt Stetten presented a man, forty-three years of age, who 
was first seen by him December 5, 1923 He had been examined the week 
previously for life insurance and a growth was discovered in the lower abw- 
men There were no symptoms The patient had not lost any weight On 
examination a large, ovoid fluctuating mass was felt, filling the right lower 
quadrant of the abdomen, extending as high as the umbilicus, and somewhat 
to the left of the median line It was insensitive and there was no rigidity 
It was dull to percussion, The mass felt very much like a large cyst, possib y 
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of mesenteric or omental origin Rectal examination was negative On cathe- 
terizmg the patient and emptying the bladder, no effect was noted on the 
size or shape of the mass X-ray examination showed no defect in the laige 
intestine, but the caecum was displaced upward and to the left by the tumor 
December ii, 1923, an operation was done A median incision was made, 
and a large retroperitoneal, yellowish tumor was found, wdnch had pushed 
the caecum upward and inward, and the posterior parietal peritoneum forward 
so that this had become attached and adherent to the lower leaf of the mesen- 
tery of the terminal ileum There was a small, kinked and twnsted appendix 
with a club-shaped tip, bound down by adhesions between the tumor and the 
caecum The tumor was distinctly encapsulated and obviously hpomatous in 
character, springing apparently from the retroperitoneal fat in the region of 
the brim of the pelvis near the right sacro-ihac joint There was a lobulated 
prolongation posteriorly 
near the upper pole The 
tumor was enucleated 
without much difficulty by 
splitting the posterior pa- 
rietal peritoneum over it. 
and then dividing the cap- 
sule of the tumor It was 
moderately adherent at 
the lower pole and at the 
lobulated prolongation 
posteriorly near the uppei 
pole There was very lit- 
tle bleeding The appen- 
dix was removed m the 
usual fashion The tumor 
(Fig i) measured twen- 
ty-two centimetres in 
length, twelve centimetres 
in width, and nine centi- 
metres 111 thickness, and weighed 710 grains It was encapsulated and there 
was a small lobulation of the upper pole posteriorly It was rather firmer and 
more fibrous than the usual lipoma On microscopic examination the tumor 
was found to be an ordinary lipoma, composed of mature fat cells, with no 
suggestion of malignancy The convalescence Avas uneventful and the patient 
has remained perfectly well since 

STRANGULATED FEMORAL HERNIA WITH GANGRENE OF ILEUM IN 
SEVENTY-NINE YEAR OLD PATIENT 

Dr DeWitt Stetten presented a woman, eighty years of age, whom he 
first saw on October 15, 1927 For twenty-five years the patient had had a 
henna m the right groin, which had always been reducible, and winch never 
had been previously incarcerated A truss had been worn until five yeais 
ago About tw^enty hours previously patient developed abdominal cramps 
and vomiting which continued in spite of an effective enema About three 
hours before Doctor Stetten's examination, she noticed that the swelling of 
her right giom had become 11 reducible The examination disclosed a hard 
sensitive globular sw^elhng in the right groin, the size of a small orange It 
W’as irreducible and tympanitic on percussion The patients condition was 
good The temperature w^as normal The pulse was 80, legular and of good 
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quality The presence of a right strangulated femoral heinia was evident 
The patient was immediately transferred to the hospital and operated upon 
under local anaesthesia In the hernial sac was found a four inch loop of 
ileum, daik bluish-black m coloi In spite of about twenty minutes’ nursing 
with hot saline wipes, there was onl)’^ slight impro\ement m the appearance 
of the stiangulated loop, although the peritoneum was glossy and there 
appeared to be some peristalsis It seemed lathei certain that the loop would 
not recover, but o\\ mg to the patient’s age a primary resection was deemed 
inadvisable The loop was therefore drawn out on the abdominal wall until 
undoubtedly healthy intestine protruded beyond the peritoneal cavity, gauze 
tampons w^ere packed around the loop The patient ceased vomiting imme- 
diately upon the relief of the constriction After the lapse of nineteen hours 
examination show'ed advanced gangrene of the strangulated loop The patient 
was again operated upon under nitrous oxide-oxygcn-ethylene amesthesia 
The tampons were removed and the healthy ileum brought further out into 
the wound Deliberate resection wnth a lateral isoperistaltic ileo-ileostomy was 
performed m the usual manner The anastomosed portion of the intestine 
was then replaced into the abdominal cavity, a modified Lotheissen femoral- 
inguinal hernioplasty w'as done according to the method described by the 
author The patient’s convalescence w'as entirely uneventful and the w'ound 
healed by primary union 

Doctor Stetten presented this case to demonstrate a plan of procedure 
in strangulated hernia wnth intestinal gangrene in the aged, wduch he believed 
to be w'orthy of commendation By dividing the constriction, the intestinal 
obstruction and shock are relieved The danger of primary resection, wuth 
intestinal anastomosis and hernioplasty is certainly reduced by performing 
this operation after an elapsed period of time, during wduch the patient has 
had some chance to recover This method is certainly preferable and without 
much greater risk than the usual procedure of removing the gangrenous gut 
that has been brought into the w^ound, leaving the resultant ileostomy for sub- 
sequent closure and then performing a secondary hernioplasty 

Dr Howard Lilienthal said that in hernia wdien gangrene is pres- 
ent, even though the constriction has been removed, the process may after 
all be progressive and there may be spots of gangrene quite a distance from 
the primary necrotic area Consequently, to avoid danger, he preferred to cut 
oflf that loop of the gut as soon as possible He has used a method exempli- 
fied in the following case A little, thin, old woman had strangulated hernia 
with gangrene of the ileum Doctor Lilienthal enlarged the opening, with- 
drew the gut until practically certain that nothing w'as left within of the gan- 
grene, placed half a Murphy button into each side of the loop through an 
opening in the gangrenous part, made a minute incision over the stem of 
each button and forced the two together No suture w^as necessary, overlap- 
ping or otherwise The walls of this gut were thin The strangulation was 
so acute that there was no hypertrophy of the gut walls He crushed the gut 
walls the same as he is in the habit of crushing the root of the appendix, 
ligated over the place where the clamp had crushed the tw^o legs of the loop 
about an inch and a half away from the Murphy button, which was now 
closed, and insured immediate passage of gas and liquid stool , cut the ileum 
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off and carbohzed the stumps thoroughly The silk ligature was left with 
its ends m the wound and the remainder of the hernia was pushed back far 
enough to make sure it was in the abdomen, strapped there and left It was 
seven or eight days before the ligatuie came away with the stump and there 
was at no tune leakage or other trouble The button came away in due time 
and the patient was entirely cui ed In feeble, vomiting, old individuals, when 
one wishes to finish the opeiation as quickly as possible, this is a good method 
and there is as little danger connected with it as there is m any othei pio- 
ceduie with the same object Contact has been established, not only the 
gangrenous loop has been gotten rid of but the unhealthy tissues intimately 
connected with it The dangei point is neai enough to the opening m the 
abdominal wall so there need be no fear if there should be some accident at 
the point where the ligature was applied 

Dr Richard Lewisohn leferred to a patient whom he had piesented 
before this Society in 1926 He had operated on the man in 1920 for stran- 
gulated inguinal hernia of six hours’ duiation The patient was eighty-two 
years of age at the time of operation Parts of the transverse colon were 
completely gangienous and he performed a primary resection The man, aside 
from pneumonia, made an uneventful recovery These old people, when they 
are in good general condition such as absence of marked pathology in heart, 
lungs or kidneys, are not very grave operative risks In view of the fact that 
Doctor Stetten was doubtful as to the viability of the strangulated intestine, 
"vorlagerung” was the correct procedure In the presence of definite gan- 
grene, primary resection would be preferable to a two-stage operation 

Doctor Stetten in closing said that he had presented this case just because 
he thought it illustrated the value of not doing a primary resection in these 
cases It is true that at the time of the first operation he was slightly doubt- 
ful of the condition of the gut and that he thought that theie was a pos- 
sibility that It might recover Nevertheless, he believes that even if the cer- 
tainty of gangrene is present it would be advisable to follow this procedure 
and not do the lesection until a later date when the patient has recovered 
somewhat from the shock and obstruction after the constriction has been 
relieved He thinks that by this means the risk of operation and the mor- 
tality might be 1 educed Although his patient was in good condition at the 
time of the first operation and might have stood a primary resection, she 
ceased vomiting immediately after the release of constriction and was in 
still better condition at the end of the nineteen hours when the resection 
was peifoimed 

As to the possibility of gangrene extending further along the intestine, in 
this case this was out of the question, as the ileum was brought out on the 
abdominal wall well beyond the gangrenous area He felt that this danger 
could easily be overcome and that there was no particular need for vorry 
about absorption from the loop of extra-abdominal intestinal gangrene vhen 
Well w'alled off by tampons and onl}' left for a relatively short period of tune 
A Similar situation is frequently met with m the }klikulicz ‘Sorlagerung’ 
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operation wheie the mesentenc vessels must be ligated Here there is never 
any trouble provided the gangrene which follows the arrest of the circulation 
IS entirely extra-abdominal 



Tig 2 — Radiognph twenty four hours after motor meal shouiiig arrest of meal in right side of 

transverse colon 


SUBMUCOUS LIPOMA OF TRANSVERSE COLON WITH RECURRENT 

INTUSSUSCEPTION 

Dr DeWitt Stetten presented a woman, forty years of age, Avho first 
came under his observation February 5, 1929 She gave a history of having 
had during the previous seven weeks repeated attacks of severe cramp-hke 
abdominal pain with rather vague localization The pain apparently starte 
somewhere in the left lower abdomen and radiated all over the abdomen, 0 
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both shouldei blades and down the inner side of the left thigh The patient 
belched frequently and vomited at times dui ing the attacks The bowels wei e 
constipated and occasionally theie was mucus m the stools but never any 



Tig 3 — Radiograph after barium clysnn showing sharply outlined, smoo h, o\al defect in right side 

of trans\erse colon 

blood There had been no jaundice nor urinary symptoms In the past four 
months, the patient had lost about fifteen pounds m weight The patient vas 
a well-nourished woman who did not appear acutely ill Ihe abclomma 
examination levealed no masses, sensitiveness nor rigidit}'’ X-ra} exaini 
nation showed that the motor meal was definitely arrested m tie tveu} 
four-hour film at a point just to the right of the midtransverse co on i 
intestine was not dilated (Fig 2 ) The barium clysma the following cla> cns- 
elosed a persistent, sharply outlined, smooth, oval defect about the size o a 
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large egg in the right half of the transveise colon Although this defect 
shifted slightly in the films, it appeared to remain in relatively the same posi- 
tion It seemed to be free at its left side, hut apparently fixed to the right 





Fig 4 Radiograph after defecation following barium clysma show ing retention of barium in appen 
dix, cfficum ascending colon and right side of transverse colon with relative emptjing of balance o 
large intestine 

3 ) This was confirmed by fluoroscopy Aftei defecation the portion 
of the colon distal to the defect emptied relatively well, while that proximal 
remained quite filled (Fig 4 ) A second barium clvsma given two days 
after the first again showed the oval defect very distinctly It had moved 
somewhat further over to the left and on this second examination the clysma 

302 


SUBMUCOUS LIPOMA OF TRANSVERSE COLON 


seemed to be almost completely obstiucted at the defect The slight amount 
of barium pioximal to the defect was apparently retained from the previous 
motoi meal and the previous clysma (Fig 5 ) As a result of the X-ray 



5 — Radiograph after second barium cijsma showing almost complete 
point of transverse colon and persistence of oval defect Slight amount of motor meal 

trans%erse colon, ascending colon, c-ecum and appendix due to retention from preMOUS motor 
■ind preiious cljsma 


Studies a diagnosis of pedunculated benign tumor of the right side of the 
transverse colon with partial intestinal obstruction was made It was tliougi 
that the tumor was probably a submucous lipoma and that the attac '.s o 
pain and vomiting were attacks of partial obstruction due either to simp e 
obturation from the tumor or more likely still to recurrent intussusception 
The patient was operated upon February 7, 1929 under general an. 
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thesia Through a median epigasti ic incision the transverse colon was drawn 
into the wound, and in its riglit half, exactly in the position indicated by the 
X-ray, was found a smooth, firm, freely movable, ovoid pedunculated tumor, 
the size of a large egg, attached by a broad pedicle to the lower posterior wall 
of the gut There w'as considerable infiltration around the base and the adja- 
cent mesentery, wheie there also could he felt numerous enlarged, hard lymph 
glands As the tumor had the characteristic feel of a benign growth, it W'as 
assumed that this infiltration and the enlarged, haul lymph glands were due 
to an inflammatory leaction, possibly because of a recurrent intussusception 
which had reduced itself spontaneously A transverse incision w'as made 
through the upper posterior w’all of the colon The tumor was found to be 

m the submucous layer 
and had all the gross char- 
acteristics of a benign 
grow th The mucous 
membrane over the free 
half of the tumor was 
gangrenous and ulcer- 
ated The pedicle w^as cir- 
cumcised at its base and 
the tumor excised, the 
mucous membrane defect 
being closed wuth a double 
row of sutures The colot- 
omy wound w'as closed 
in the usual manner by a 
triple layer of sutures 
w'ltliout narrowing the 
lumen of the gut The 
omentum w'as laid over 
the suture line and su- 
tured in place The abdo- 
men W'as closed by the 
usual method without 
peritoneal drainage The 
patient’s convalescence 
W'as entirely uneventful, 
the w'ound healing by pri- 
mary union except for a 
slight subcutaneous sup- 
puration at the lower angle, through the skin drainage opening w'hich rapidly 
cleaned up She has been free of symptoms since the operation 

The tumor w'as a smooth, firm, ovoid mass the size of a large egg, cov- 
ered by mucous membrane of which the apical half w'as gangrenous and 
ulcerated This gangiene and ulceration may have accounted in part for the 
infiltration of the mesenter}' and the apparently inflamed mesenteric lymph 
glands On section it w'as found to be a rather firm, fatty growth, characteris- 
tic of a submucous lipoma 

The case is presented mainly to show that it is possible today, with the 
aid of careful X-ray studies, to make a pre-operative diagnosis of this rela- 
tively rare condition Twenty yeais ago. Doctor Stetteii, on the basis of 
two personal cases, published a paper entitled, “The Submucous Lipoma of 
the Gastro-intestinal Tract” {Swgeiy, Gyiicecology and Obstchia, August, 
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Fig 6 Subcutaneous lipoma of ti'ins\ersc colon with gangrene 
and ulceration of mucous membrane of free half (to left) 



RADICAL AMPUTATION OF BREAST FOR CARCINOMA 


vol IX, pp 156-175) 19*^9) this paper he made a complete analysis of 
the literature up to that time and found that seventy-seven cases had been 
reported from all portions of the gastro-mtestmal tract, of which thirty-four 
were in the colon, excluding the rectal cases In fifteen of these an intussus- 
ception occurred — nine chionic and six acute It is curious to note that m this 
paper there is no reference whatsoever to X-ray studies as a diagnostic mea- 
sure Of course twenty years ago the radiographic study of gastro-mtestmal 
lesions was m its infancy, and although studies of the stomach weie begin- 
ning to be made, the intestine was still considerably neglected for a number 
of years When the paper was published, a definite, correct, pre-operative 
diagnosis was regarded as an almost impossible achievement As a result of 
the strides that have been made m intestinal ladiography in the past yeais 
it must be admitted that the exact diagnosis in this case was neithei fantas- 
tic nor difficult, but rather obvious Its mobility definitely suggested the 
pedunculation and even the probable pre-operative diagnosis of the pathology 
of the tumor was not so far-fetched, as it is well known that the submucous 
lipoma IS by far the most common form of benign growth in this region 

Dr John Douglas said there were two leasons perhaps why coirect 
diagnosis m this case had been possible One, that Doctoi Stetten had had 
a similar case before and that helps in making a diagnosis of raie conditions 
The other, that it was a submucous tumor These lipomata of the large intes- 
tine are not always submucous Some two or three 3'ears ago Doctoi Doug- 
las said he had shown before the Society a case of lipoma of the large intes- 
tines The tumor was not pedunculated m this case An X-iay of the colon 
was taken In the radiograph the shadow was exactly that which would be 
shown by a carcinoma and it was not until a section of the sigmoid had been 
removed and an anastomosis done and the gut cut open afteiward that the 
fact that it was a lipoma rather than a carcinoma could be lecogmzed 

Dr Frank S Mathews recalled a case with pelvic ttimoi well cncum- 
scnbed and suggesting an ovarian cyst It was, however, attached to the wall 
of the pelvis At operation it proved to be a lipoma, for the most part easily 
enucleated, but it extended downward and evidently had its origin in the 
femoral canal 

Dr Hermann Fischer said that these 1 etropentoneal lipomata are some- 
times of tremendous size Although they are benign tumors they have the 
tendency to recur There aie on record several of these tumors that have 
recurred two and even three tunes They aie potentially malignant as the}’’ 
can endanger the life of the patient by their huge size and the difficult} of 
their removal Every case of retroperitoneal tumor ought to be carefully 
watched for possible recurrence 

radical amputation of BREAST FOR CARCINOMA AFTER CLOSLRE 

OF LARGE DEFECT 

Dr DeWitt Stetten presented a woman forty yeais of age v bom be 
first saw March 15, 1928 She had noticed a growth in her right breast for 
nearly a year This had been growung rather rapidly for about four months 
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Examination disclosed a large, in egular, hard lumoi in the outer upper quad- 
lant of the light lireast extending toward the axilla The tumor was firmly 
and broadly adheient to the skin, and in the axilla sevcial large, hard lymph 
glands could be palpated The patient was operated on March 21, 1928, the 
usual radical amputation of the breast being performed Owing to the exten- 
sive skin involvement, a veiy wide skin excision was necessary, especially 
lateially, so that theie was an extiemely small axillary flap left and a very 
large resulting defect, which, even with extensive undermining and mobili 7 a- 
tion of the skin of both sides, could not be closed Instead of doing a Thiersch 
graft on this defect which has the disadvantage of leaving a very' thin, deli- 
cate seal directly ovei the ribs, lateral crescentic incisions were made on each 
side some distance away from the wound edge to relieve tension After this 
was done the mam wound could be easily closed u ithout tension and the gaps 
produced by the lateial crescentic incisions were tamponed with gauze The 
patient made an uneventful convalescence and the sutured portion of the 
wound healed by primary'' union, both medial and lateral flaps maintaining 
excellent nutiition The gaps pioduced by the lateral incisions granulated 
nicely and on Apiil 9, 1928 tliese granulating areas were successfully’’ Thiersch 
giafted Doctor Stetten presents this case to demonstrate what he considers 
a piactical method of closing laige defects after radical amputation of the 
breast The scar from the mam wound is a lineai one, and there is a normal 
skin covering ovei the ribs Function of the arm was rapidly restored almost 
to normal except for a slight restriction to backward motion wdien the arm 
is elevated Doctor Stetten believes that this method is superior to the graft- 
ing of the oiigmal defect as it leaves a normal skin covering w'lth its pad 
of subcutaneous fat ovei the anterioi and more exposed portion of the chest 
and m no w'ay increases the disturbance of function of the arm Of course 
the Thiersch grafting of the lateial gaps could be done as a primary measure 
This perhaps may even be more ach isable than doing it as a secondary pro- 
cedure, as w'as done in this case 

Dr Richard Lhwisohn said that the Kocher incision as used by' Doc- 
tor Stetten, reqmied plastic surgeiy in a laige number of cases With the 
Stewart incision, which is now' the incision of choice of a number of sur- 
geons at Mount Sinai Hospital, the skin can ahvay's be sutured w'lthout undue 
tension and without resorting to plastic correction For this reason, the Stew’- 
art incision, aside from its better cosmetic effect, is preferable to the 
Kocher incision 

Dr Alexis Moschcow'itz said that personally he objected to the Stew'- 
ait incision for a radical amputation of the breast When he heard Doctor 
Stewart read his paper descnlnng the new incision, he w'as the first one to 
use it, but after trying it out on a few cases, he abandoned it While cos- 
metically, very beautiful, he has never had as perfect an exposure as w'lth the 
ordinary incision extending a short distance dow'ii the aim, on that account, 
he IS afraid of being less radical than w'lth the ordinary incision 

HERNIA THROUGH THE FORAMEN OF WINSLOW 

Dr John Douglas presented a man, fifty-three years of age, w'ho had 
an attack of severe pain duiing the night of October 26, 1927 The p^n 
began m the region of the navel and then located in the epigastrium He 
vomited foi four hours that night and the most severe pain was then relieved 
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He was admitted to 
St Luke’s Hospital on 
the morning of Octobei 
27 There was no eleva- 
tion of tempeiature or 
blood count, no rigidit}'' or 
loss of liver dulness, and 
only moderate tenderness 
m the epigastrium 

The following day the 
radiographs showed quite 
obviously a displacement 
of the pylorus and duo- 
denal cap to the left with 
a defect along their right 
margins (see Figs 7, 8, 
9) , and a loop of small in- 
testine which apparently 
had passed through the 
foramen of Winslow into 
the lesser sac At the end 
of SIX hours the stomach 
was emptied, but the 
shadow of this loop of 
small intestine could still 
be seen, distended with 
gas, occupying the same 


C j 
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Fig 7 — Hernm through the foi mien of Winsloiv fi\e minutes 
after barium meil Note deformity of pjlortis nid duodenum wu 
loop of small intestine in lesser sic 



Tic 8 — Hernn through the foramen of N\ inslou "^in hours 
■'ittr mi'll Note air filled loop of small intestine in Itsstr sac 
contimiovib with barium filled loop below 


location and well aboxc 
the transveise colon 
which was outlined by 
the bismuth filling it Thi'i 
was also shown, but less 
plainly, m a twenty-four- 
hour film There foie, a 
diagnosis was made of 
hernia thiough the fora- 
men of Winslow 

Opeiation was per- 
formed the follow mg day, 
there being no obstruction 
apparent m this loop of 
small intestine At the 
time of operation no in- 
testine w^as found occupy- 
ing the lesser sac How- 
e\er, a loop of ileum, ten 
inches long and about two 
feet from the ileocaical 
valve was found at both 
ends of which could he 
easil) demonstrated a nar- 
row compressed area com- 
plete!} encircling the in- 
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testine and extending well down into the mesentery, such as one sees in a loop 
of intestine which has been pulled out of a heinial sac after it has been pinched 
by the margins of the ring Ihe foramen of Winslow admitted three fingers 
As a later radiograph showed the absence of this shadow, it would appear 
from the evidence piesent that this looji of intestine had been herniated 
thiough the foramen of Winslow into the lesser sac 

It being impossible to iiariow the foramen of Winslow on account of 
Its sunounding structures and as the loop of intestine had apparently passed 
either to the right of the hcjiatic flexure oi in front of the transverse colon, 

an attempt was made 
to prevent a recurrence 
of the lesion by causing 
adhesions between the 
greater omentuni and an- 
terior abdominal wall, so 
that the small intestine 
could not again pass in 
front of the transverse 
colon Since the time 
of operation, seventeen 
months ago, the patient 
has had no recurrence of 
his symptoms 

In May. 1924, the 
speaker reported a case ot 
hernia through the fora- 
men of Winslow 111 the 
Journal of the Auiciicau 
]\Icdical Association At 
that time there had been 
collected by Ullman thirty 
cases from the literature 
My case then recorded was the thirty-first case in the literature and the third 
case in the American literature Since then a number of cases have been 
reported, one series by Dewis and Miller, who added to Ulhiian’s group one 
case of their own and two additional cases not reported by Ullman, making a 
total of thirty-three cases, not including the case previously reported by me 
In a rather superficial search of the literature since then, I have found three 
additional cases reported — one by Shapiro one by Carling and Smith and 
one by Green These, together with the case here reported and the one pre- 
viously reported by me, make a total of thirty-eight cases 

The excellent articles and a review of the literature published by Dewis 
and Miller, and also by Ullman, make it unnecessary to again go through 
this part of the subject However, while it is recognized that the occurrence 
of a hernia through the foiamen of Winslow usually causes symptoms of 
acute strangulation and necessitates immediate operation, it was the disap- 
pearance of these acute symptoms which made possible the radiographic 
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examination in this case which allowed a diagnosis to be made, which would 
of course, be impossible m the presence of acute symptoms As it is stated 
m one article on the subject that a diagnosis of this condition has never been 
made before operation and rarely even suspected, it seemed worth while to 
report this case m which the diagnosis was made previous to operation, foi 
although the intestine was not found in the lesser sac, there was ample evi- 
dence of its having been there at the time the radiograph was taken 
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ENDOMETRIOSIS OF THE SIGMOID— INTESTINAL OBSTRUCTION 


Dr John Douglas presented a woman, forty-four years of age, who was 
in good health until Sep- - - - 


tember, 1928, when she 
had an attack of abdominal 
pain with distention Bow- 
els moved only with re- 
peated enemas This attack 
was followed by obstinate 
constipation and consider- 
able loss of weight Octo- 
ber 24, she had another at- , 
tack of severe and acute •, 
abdominal pain with pas- j 
sage of a small amount of 
gas and fteces only effected I 
by enemas, colonic irriga- * 
tions and the use of pitui- 
trin The patient vomited 
and presented all the evi- ' 
deuce of an obstruction of j 



the sigmoid At no time i . 


was there anv blood in the i t- , . r , t' , , , , 

stools A barium clysma 

verified the diagnosis of obstruction in the sigmoid flexure 

November i, the first stage of a Mikulicz operation was done with resec- 
tion of the growth and about twelve centimetres of intestine The protrud- 
ing ends of the intestine w^ere left clamped after suturing the proximal and 
distal limbs together to establish a spur The tumor {Fig lo) causing the 
obstruction of the intestine was 275 centimetres in diameter and was situated 
in the mesenteric side of the sigmoid There was no ulceration of the mucosa 
For this reason, it appeared that the growth was not a carcinoma A Miku- 
licz clamp was applied to the spur on the sixth daj following operation and 
the colostomy closed November 21 The patient was discharged December S 
eighteen da}s later 
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The pathological examination showed the tumoi to be made up of endo- 
metiial tissue 

In 1893 Von Recklinghausen discussed endometrial adenomata and sug- 
gested that they might aiise from cmbiyonic rests derived from the Wolf- 
fian body Since then, many cases haA'^c been reported in tbe medical literature 
of endometi losis occurring primal 1I3' in tbe abdominal wall or m post- 
operative seals, following operations on tbe uterus or adnexre They have 
been repoited as occuning 111 the rccloA'aginal septum, in the peritoneum, 
paiticulaily in the pelvic ]ieiitoncum, and m the wall of the intestine The 
pathological lecoids of St Luke’s Hospital, heside the case here reported, 
show two of the appendix, one of the small intestine and one occurring in 
an abdominal scar 

Much inteiest in the subject has been stimulated during the past few 
years by tbe woik of Samson, whose report of cases, together with the experi- 
ments of his co-Avorker, Jacobson, has been particularly directed to the implan- 
tation theoiy of oiigin According to Samson’s belief, peritoneal endo- 
meti losis arises fiom endometrial epithelium passing out from the patent 
tubes into tbe peiitoneal cavit}’’ It is belieA'ed by others accepting the implan- 
tation theory, that the origin of the endometrial tissue is from the ovary In 
the case here reported it is difficult to assume the implantation theory for its 
origin, as the tumoi Avas situated m the intestinal AAall A\ell below the perito- 
neal coat, and the theoiy of an embryonic rest Avould better explain its onsfui 

OSTEITIS FIBROSA OF TIBIA 

Dr John Douglas presented a boy, seA’en years of age, Avho Avas admit- 
ted to St Luke’s Hospital October 26, 1927 Thiee Aveeks before admission, 
he fell and struck the antei lor aspect of his left tibia on a stone It hurt him 
for a day 01 so but caused no abrasion and there aa ere no further symptoms 
until one Aveek later Avhen his mother noticed a SAvelling in this area Avhich 
was at this time neither led nor tender A radiograph shoAved an area of 
rarefication at the junction of the uppei and middle thud of the tibia This 
was curetted out after chiseling off the anterior surface, and a fragment of 
the cortex, after carefull}'- lemoAung all of the endosteum, Avas inserted as a 
graft The cavity entirely filled m after seA^eral months as shoAvn by a series 
of radiographs taken over this time 

He was readmitted to the hospital January 30, 1929, fifteen months after 
the original operation In the interA^al he had been free of pain, except for 
an occasional ache in the leg in Avet Aveathei, until the day before his admis- 
sion when he had a sharp pain slightly higher than the original area A 
radiograph at this time shoAA^ed the oiiginal area occupied by the C3^st, noiv 
filled in b3'^ dense and compact bone, and the outline of the original graft 
could still be distinguished Just aboA^e the original lesion, hoAveA'^er, there 
Avas again shoAvn a rarefied area Avhich extended about 2 5 centimetres above 
the old lesion 

January 31, the bone Avas again chiseled away from the surface of this 
area which was the site of a lesion similar to the one that had occurred before 
There Avas no cyst but there seemed to be two distinct areas in the patho- 
logical process, one of Avhich Avas occupied by a dense, fibrous tissue, the 
other showing consideiable calcification Avith the formation of neiv bone 
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This aiea was again chiseled out and filled with chips of bone lemoved fioin 
the coitex, which were caiefnlly sciaped so as to lemove any endosteum or 
any bone which appeal ed diseased He has again healed up and a i adiogi aph 
taken a few days ago shows consideiable calcification and regeneiation in 
this area 

The patient was shown to demonstiate a lepaii of the oiigmal area of 
osteitis fibrosa by means of curetting together with insertion of a graft 
and the development of a new area of the same piocess above and appaienth 
continuous with the old lesion 


FRACTURES FROM OSTEITIS FIBROSA OF HUMERUS 


I MI4 


% 


Dr John Douglas presented a boy, thirteen and a half years of age 
Four and a half years ago, June, 1924, he was stiuck on the right aim vith 
some school books swinging on a strap This 
caused a fractuie of the upper thud of the 
humerus The f ractui e healed with deform- 
ity, and thiee months later, September, 1924, 
was lefractured He was told latei that a 
bone cyst was present and an operation was 
advised The bone was curetted 111 April, 

1925, and in September, 1925, it was stated 
that he had a third fiacture after a compar- 
atively trivial traumatism Since then he has 
had a number of X-ray treatments with 
moderate voltage of 100 to 130 kilovolts 
March i, 1929, while throwing a baseball, 
he again fractured his right liumeius This 
time the fracture, which was a spiral one, 

(Fig II ) apparently started below the aiea 
shown by the X-ray to be occupied by the 
bone cyst which involved somewhat more 
than the upper half of the humerus, extend- 
ing above almost to the epiphyseal line The 
whole shaft, however, involved in the line 
of fracture appears rarefied Doctor Doug- 
las desired advice as to the line of futuie 
treatment after the healing of this fracture, 
as it would appear, 111 view of his operation 
and four fractures, that any operative pro- 
cedure for the curetting and removal of the diseased aiea, together with the 
application of a graft, would necessarily be a very extensive one and would 
involve considerable dangei of injury to the musculospiral nerve 



m 


Fic 


II — Cise IV — Osteitis filirosi c\stiCT 
P•ltIlologlc^l fnctuie 


Dr Robert T Morris said that although he wmuld not like to take the 
responsibility of advising a certain experimental method, yet if this }oung’ 
man w^ere willing to do without the use of the humerus for a year, the entire 
diaphysis of the humerus might be removed, lea^ mg the periosteum J fe 
would probably get legeneration from the periosteum and e\entuall) h.i\e 
irewg healthy bone 

Dr Morris K Smith said that he had had occasion to tieat a girl 01 
eleven for her thud pathological fracture of the upper end of the right lemur 
The undeilying condition was osteitis fibrosa He examined this jiatient ahout 

311 



NEW YORK SURGICAL SOCIETY 


ten years later She had had no subsequent fractures There was marked 
shortening of the extremity Doctor Douglas had called attention to the 
apparent new bone formation in the cyst in his case and Doctor Smith won- 
deied whether an eventual cure as far as strength of the arm was concenied 
might not be anticipated if the patient weie not operated upon 

Dr Hermann Fischer said that many years ago he observed a case, 
together with Di Fiederick Kammerer, of an extensive osteofibrosis which 
had its seat in the diaphysis of the femur The femur consisted of a mere 
shell of hone with a complete fihrosis of the cancellous tissue from the greater 
tiochanter down to the cond3dcs The man had suffered a pathological frac- 
tuie m the middle of the femur which was the first symptom of the disease 
m this case All the diseased tissue in this case was removed The man finally 
left the hospital with a consolidated fracture and a useful leg He thought 
Doctor Douglas’ case should be operated upon One need not fear an injury 
to the musculospiral, if it is carefully dissected and held out of the way 

Dr DeW^itt Stetien said that he had presented a similar case involving 
the femur before this Society' November 12, 1919 

The patient originally' came to him about nine and a half y'ears previously 
with a fracture of the neck of the femur X-ray' examination showed a con- 
dition that looked like a cy'St involving the neck, greater trochanter, and upper 
part of the shaft This was originally' treated conservatively', but as the 
rarefaction increased operation was eventually decided upon and performed, 
and a tumor-hke mass w'as removed w'hich consisted largely' of undifferenti- 
ated osteoid or chondroid tissue w'ltb cartilaginous islands of various size 
He made a good recovery' and w'as w'ell for about six and a half y'ears w'hen 
he developed a recurrence The process subsequently' extended dow'ii the 
shaft of the femur and required a second operation, from w'hich he also made 
a satisfactory recovery' About nine months later he sustained a fracture of 
the neck of the femur and six months after that a transverse fracture of 
the shaft Both of these fractures united satisfactorily' and since that time 
he has had no further trouble 

Doctor Douglas in closing said that regarding the X-ray treatment of 
these cases he had seen tw'o cases w'here radiotherapy had been used, one 
involving the lower end of the radius, the other located in the femur The 
one in the radius has been quite successful and has markedly diminished m 
size The one of the upper end of the femur is considerably improved The 
last patient presented here has been treated for a year and a half and Doctor 
Douglas said he believed re-operation w'ould be necessary as the X-my 
appears to have done little good He had asked for an expression of opinion 
as to the advisability and danger of operating m this case as the process 
apparently involved most of the shaft of the bone, there had already been 
three fractures and one operation, and because the danger of injury to the 
musculospiral nerve was particularly great in view of the changes resulting 
from the conditions which had gone before It seems, how'ever, that the prog 
nosis without operation justifies this risk 
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SUBPHRENIC ABSCESS 

Dr Thomas H Russell presented a man, thirty-eight years of age. \\ ho 
was admitted to the Post-Graduate Hospital October 25. 1921 He was 
operated upon for a perforated duodenal ulcer by Doctor Russell during the 
month of March, 1921 After the operation he made a satisfactory recovery 
and felt exceptionally well, gained forty pounds in w^eight and w'as not trou- 
bled with symptoms of stomach trouble, which he hacl suffered from for a 
long time before the operation He remained well until six weeks before his 
reception into the hospital wdien he suddenly began to have pain m the upper 
right abdomen The pain was stabbing and very severe, and w^as not influ- 
enced by food He began to lose weight rapidly Three or four days ago the 
pain became very severe and was much worse after taking food No nausea 
or vomiting He has had an irritating cough foi several wrecks Pain is veiy 
severe when he coughs 

The chest examination is negative There is muscular rigidity and a sense 
of fulness in the right upper quadrant of abdomen Tenderness is present 
when the ribs are tapped over the right lower chest 

The X-ray showed subphrenic abscess (The films have been destroyed ) 
With gas-oxygen angesthesia an incision was made in the right upper quad- 
rant of abdomen parallel to right rectus muscle, just as incision ordinarily 
used for gall-bladder operations 

Abdomen opened and explored A large abscess was found in front of and 
above the liver extending dowm over the margin of the liver With finger dis- 
section the abscess was opened and pus removed by means of suction Twm 
rubber tube drains were inserted and wmund closed wuth silkworm sutures 
Patient made an uneventful recovery and was discharged from hospital 
November 23, 1921 He has been in excellent health since 

Doctor Russell presented a second patient, a man, thirty-five years of 
age, who was admitted to hospital July 25, 1919 He had suffered from pain 
in his right upper abdomen since the preceding July 12. on wdiich date he 
w^as struck on the right side of lower chest and upper abdomen by a falling 
spring iron There was severe pain at the time wdiich subsided somewdiat m 
a short wdiile The next day pain became worse and has gradually increased 
111 severity He has noticed fulness over right lower ribs He coughs a 
gieat deal but cannot get relief by coughing Cough is very painful 

Examination of chest negative There is a decided fulness with tender- 
ness and rigidit}^ over the right costal margin and 111 epigastrium Increased 
liver dulness which extends up to the third rib There is sense of increased 
heat over right upper abdomen and over swelling m right lower chest 

Operation under gas-oxygen anaesthesia Incision parallel to right costal 
margin down to peritoneum Peritoneum stripped downward and fingers 
gradually inserted into abscess cavity extending abo\e liver and below dia- 
phragm A large amount of thick yellow pus evacuated Not foul in odor 
Two rubber tube drains inserted Dry dressing applied 

Cuhiac Rcpo)t — Specimen show^s numerous pus cells with irregular 
pieces of tissue about eight millimetres thick and resemble echinococcus 
cyst formation 

Miao'icopic — C)st wall show's hyaline lamellar structure of concentric 
lings similar to echinococcus c>st but no jiarasite found Discharged Sep- 
temlier 30 1919 

Doctor Russell presented also a man thirt\-fi\e }ears of age who was 
admitted to hospital June 30 1921, complaining of pain in his epigastrium 
The man had had pneumonia se\en }ears ago on left side He was ojierated 
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upon by Doctoi Deaver, in Philadelphia, seven months ago for intestinal 
obstruction , a colostomy being performed m left side at that time He was 
thought to have cancer of the bowel which proved to be inflammatory, then 
colostomy was closed Six weeks ago was operated upon by Doctor Russell 
in the Post-Graduate Hospital for intestinal obstruction and general peri- 
tonitis — obstruction due to a band — no perforation found after careful search 
Peritoneal cavity washed out with saline and drained Patient m very poor 
condition Prognosis bad The man improved after this last operation but 
had a stormy convalescence Was discharged from hospital eighteen days 
later in good condition 

Readmitted to Post-Graduate Hospital June 30, 1921, complaining of pain 
in right upper quadrant of abdomen referred to back and right lower chest 
Nausea but no vomiting Is losing weight rapidly and cannot eat Feels 
\ ery w'eak 

Physical examination levcals numerous rales m right low'er base Ten- 
derness over liver region and right uppei quadrant of abdomen X-ray shows 
right diaphiagm elevated and flattened wnth obstruction of the costophremc 
angle Absent illumination is seen at right base, tins having a cup-shaped 
appearance bounded above by a straight line wnth a definite w’ave suggest- 
ing a hydropneumothorax, this probably encapsulated The quantity of fluid 
is estimated at about a pint Blood count 14,400, wnth 88 per cent polynu- 
clear cells, temperature 101°, pulse 118 Under nitrous oxide anaesthesia an 
incision w^as made m right upper quadrant of abdomen A large subdiaphrag- 
matic abscess w'as found on the right side Abscess extends from upper sur- 
face of right lobe of liver to the suspensory ligament, then follow's down to 
under surface of liver Opened wnth fingers Pus removed by suction Rub- 
ber tube and cigarette dram inserted Wound closed wuth silkworm gut Pus 
shows pneumococcus Patient discharged August 8, 1921 

SUBPHRENIC ABSCESS WITH SPECIAL REFERENCE TO TREATMENT 

Dr Thomas H Russell read a paper wuth the above title, for which 
see page 238 

Dr Howard Lilienthal said that he w^as more convinced than ever 
that the abdominal route is not to be preferred to the supraphrenic, but he 
tries to avoid entering the pleura Doctor Russell had shown very clearly 
that thoracic complications are not uncommon in subphremc abscess There- 
fore, Doctor Lilienthal believes that by making an exploration above the 
diaphragm certain of these complications could be discovered 111 their incipi- 
ency For example, empyema may have resulted from the perforation of 
a small subphremc abscess By the supraphrenic route such sacculated empy- 
emas can be drained without infecting the general pleural cavity The speaker 
operated, using local anaesthetic, by the following method 

The patient lies prone with a pillow underneath his abdomen and with 
bis head lower than the location of the proposed incision This posture was 
first recommended by Dr Charles A Elsberg A portion of the ninth rib is 
subperiosteally resected, the pleura pushed away from the diaphragm and the 
subphremc abscess then aspirated and drained Supraphrenic collections of 
pus m the neighborhood of the subphremc abscess will be found and can also 
be drained If during the approach the pleura should be accidently opened, 
very little air will enter because of the posture of the patient It is then pos- 
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sible to suture the upper edge of the pleuia to the diaphragm at a distance 
from the wound of entiance so that a laige aiea is exposed through which 
aspiration and then drainage can be accomplished It has even been possible 
to use a rib spreader and thus thoioughly expose the phrenic dome Explora- 
tory puncture through the unopened skin is not advisable in these cases but 
with the exposure made as outlined above the needle may be used and one 
gets an idea from the density of the tissues tiaveised that the abscess is near 
The mortality m cases tieated by this method must be very low If theie is 
pain in i caching a low sacculated empyema it may be necessary to supple- 
ment the local anassthetic with general ansesthesia Once having entered a 
supraphrenic empyema it should be widely opened and the legion toward the 
mediastinal side should be explored for these cases often form mesial empy- 
emas connected with the supraphrenic 

To illustrate one advantage of the high approach Doctor Lilienthal biiefly 
outlined the case of a young man who m the couise of paiatyphoid fever 
developed a subphrenic abscess which perforated the diaphragm and, going 
still further, involved the lung itself in the suppurative process By the 
method here described it was possible to drain the lung abscess as well as 
the subphrenic 

From long experience m abdominal, as well as in thoiacic surgery, Doctor 
Lilienthal expressed his conviction that, other things being equal, the shock 
following an operation for thoracic suppuration is less than that which is seen 
m similar abdominal infections Drainage from below secured by dissecting 
up over the dome of the liver is by no means always satisfactory and counter 
drainage posteriorly must often be made 

Dr Seward Erdman said that as Doctor Russell had so definitely con- 
demned the commonly used method of draining subphrenic abscesses by 
approach laterally, between or through the ribs, and recommended an anterior, 
transpentoneal, drainage, it seemed unfortunate that Doctor Russell did not 
give the mortality in his series of cases 

In order to carry conviction that the abdominal appioach was superior, 
a very convincing lowering of the mortality rate must be shown 

He thought Doctor Russell had included several cases of abscess follow- 
ing operations on the biliary tract where the local collection of pus or retained 
bile M'ould naturally call for approach through the operative incision, and it 
would seem that there could be little difference of opinion about this 

But for true subphrenic collections well up on the superior surface of the 
liver. Doctor Erdman still believes that the lateral approach through the ribs 
afforded the most direct and satisfactory drainage and he felt that the explora- 
tory needle used at the time of operation was most helpful in locating the pus 
On the Second Surgical Division of the New York Hospital a consecu- 
tive series of twenty-one operations for subphrenic abscess showed seven 
deaths (33 per cent ) 

Sixteen of the cases were complications of other serious conditions 

315 



NEW YORK SURGICAL SOCIETY 


II cases of appendicitis with peritonitis (5 de.iths) 

2 pel forated duodenal iilceis (2 deaths) 

I acute cholecystitis 
I suppurative pleurisy 
I splenic anxmia 

It IS seen that all the deaths occurred in cases uhere peritonitis was the 
underlying cause of the suhphrenic abscess, and largely responsible for 
the deaths 

The remaining five cases were primal ily diagnosed as subphrenic abscess, 
these were all drained thiough the ribs and all of them recovered, the needle 
\vas used in each of these cases 

Dr Robert T jMorris said that 111 the group of cases suitable for 
abdominal approach theie is one instrument esjiecially useful and that is a 
big urethral sound It is curved just right to curve up over the dome of the 
liver When pus escajies a large, hard tube can be inserted, following this 
with the use of Dakin’s solution These cases will do \ery well under that 
sort of treatment 

Dr John Douglas said as to the question of diagnosis in these cases 
Doctor Russell spoke of the gas which usually forms under the diaphragm 
Gas usually does form 111 these cases when the infection is due to anaerobic 
bacteria The bubble of gas which collects under the diaphragm with ihe 
patient in the erect position, or at the highest point with the patient lying on 
the side, is one of the greatest helps that he knows of in helping make the 
diagnosis As far as the incision is concerned he doubted as to the particular 
advantage of an anterior incision He remembered having a case wdiere a 
subphrenic abscess formed after an appendix operation and he made an 
anterior incision and had great difficulty in keeping the tube in place for 
drainage By a posterior incision and approach he believes, as Doctor Lihen- 
tbal has said, it can be done with very little or no more than a moderate 
amount of difficulty under local anaesthesia He believed that if one does 
accidentally open the pleural cavity it is almost ahvays possible to ivall that 
off at the time and wait twenty-four hours before going into the abscess cavity 

Doctor Russell, in closing, said he thought, summed up, the point is, all 
agree these abscesses come from intra-abdominal diseases and it seems strange 
to him to go through the chest to help a condition following an abdomi- 
nal infection In ansiver to question about mortality rate Doctor Russell 
replied that he had not intended to convey the impression that these cases 
at the Post-Graduate Hospital were all opened through the front, some 
of them were opened through the side A review of these cases had been 
made to arrive at the causes of the abscesses He has been able to communi- 
cate with six cases he operated upon thiough the abdomen and they are 
well today 
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WREDEN'S iNIETHOD OF RECONSTRUCTING VOLUNTARY 

ANAL CONTROL 

Dei'ICIent control of the sphinctei am is one of the most crippling 
disabilities with \\hich we have to contend Numerous operative procedures 
have been devised to restore this function In general they have been unsuc- 
cessful, except where the sphincter is merely cut or toin m one place, here 
suture of the cut ends is all that is necessary 

In the more complicated cases wdieie the sphincter is either destroyed o" 
its nerve control lost, the prohlem is far more difficult 

Wreden, of Leningrad. Russia, described in the Aichwcs of Surge) y for 
March, 1929 (vol xvm. No 3) a plastic method for the restoration of 
anal control, w'hich was ajiphed by me wnth success m the following case 

Case — December 12, 1928, a man, fortv jears of age, reported at the office complain- 
ing of bleeding from tlie rectum Two brothers had died of cancer one of the stomach, 
one of the rectum He has been bleeding for the past four months Examination 
revealed, about five inches inside the anal sphincter, a hard, ulcerated mass whicn, 
under proctoscopic examination, was evidently a carcinoma Wassermann negative 

December 17, 1928, under spinal amesthesia, the rectum was dilated, and a small 
piece of tumor removed and subjected to microscopic examination Diagnosis Adeno- 
carcinoma An immediate perineal resection w'as done, the sphincter being dissected 
free and cut only on its posterior aspect At the close of the operation the cut ends of 
the sphincter w'ere united by suture 

The post-operative recovery was uneventful , but follownng the operation there 
was at no time any rectal control February 20, 1929, a circular incision was made 
around the anal orifice and an endeavor made to suture the sphincter This manoeuvre 
was completely unsuccessful and w'as followed by no improvement in control 

March 21, 1929, a plastic w'as done according to the method of Dr R R Wreden 
I Under spinal amesthesia two strips of fascia, each eighteen by two centimetres, were 
removed from the fascia lata and placed in normal salt solution The patient was then 
put m the lithotomy position 

2 Two vertical incisions were made on the right and left of the anal orifice, la 
way between the anus and the tubera ischii , these incisions penetrated to the aponeurosis, 
covering the muscles of the perineum 

3 The fasciculi of the glutei maximi were then exposed by means of two crescen 
shaped incisions, with their convexity directed laterally and posteriorly 

4 The upper and lower ends of the two vertical incisions were then connected ly 
undermining the skin between them Two forceps were then introduced transverse y 
through each of the vertical incisions of the perineum anteriorly and posterior > to 
anal orifice, the forceps both directed to the left 

5 The ends of one fascial strip, caught by means of two forceps, were raw 
through the left vertical incision The other fascial strip was draw'ii b> means o w 
forceps in the opposite direction As a result the lower end of the rectum was enc 

by two fascial loops 
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6 Two forceps were then introduced through each of the cresccnt-shaped incisions 
and the skin between the crcscent-sliaped and the vertical incisions undermined The 
ends of the fascial strips were drawn through the crescent-shaped incision and securely 
fastened to the fasciculi of the gluteus maviinus muscle of the opposite side, one strip 
above and one strip below the fasciculi, where they w'ere fastened by chroinic-gut sutures 
The same manoeuvre w’as repeated on the other side The anal orifice was thus enclosed 
by a fascial ring The strips were sutured at tension sufficient to barely permit the 
introduction of the index finger The wounds were closed wntli silk suture 

Defecation w'as delayed for ten da 3 s after operation, b^ the administration of opium 
The wounds healed w’lthout suppuiation 

Following the first movement of the bowels, the patient was told not to exercise 
anj attempt at control An examination of the sphincter at this time revealed normal 
dimpling of the anus and a distinct fascial ring just inside the orifice Three weeks 
after operation the patient was told to tr\ to exercise control of the sphincter bj 
movement of the gluteus muscles Control improved as the muscles were educated to 
their new' function 

At the present time, five weeks after operation, there is rarelj' soiling at night, and 
only occasionallj' during the daj when the bowels arc loose is there a slight soiling of 
the pad The patient knows when the rectum is full and is usuallj able to reach a toilet 
in time to prevent soiling As time goes on control will undoubtedlv grow more perfect 

Two cases of this kind, with a slight modification of the Wreden technic, 
and the use of prepared fascia (Koontz’), m place of fascia lata, were 
reported by H B Stone, of Baltimore, one unsuccessful and the other 
successful So far as I know this is the fourth case of this kind done 

J Louis RANSOHorr, M D 

of Cuiannati, Ohio 
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Diseases and Deformities or Spine and Thorax By Arthur 
Steindler, M D 8vo , cloth , pp 573 St Louis, C V Mosby Company, 
1929 

Doctor Steindler, in his previous work on “Orthopedic Operations,” and 
in other writings has always shown such painstaking detail in description 
and such smoothness m diction that one is led to expect his latest contribution 
to orthopedic literature to be both instructive and interesting The general 
surgeon and medical practitioner also would do well to acquaint themselves 
with the many useful points which have considerable bearing on pathological 
conditions and derangements not orthopedic Then, too, the book is replete 
with suggestions on diagnosis and treatment of all forms of injury and 
fractures of the spine 

In the first chapter on Congenital Deformities he carefully takes up 
the life history of the centres of ossification of the component parts of the 
vertebrae, and shows how this must be understood m order to study the 
pathogenesis of congenital deformities 

Abnormal behavior in these centres is the cause of many of the anomalies 
They are classified under three heads (a) Morphological vaiiations, 
(b) numerical variations, and (c) errors m regional differentiation Under 
the first heading belong half vertebras, wedging and fusing of vertebrie The 
second includes increase or diminution of the number of vertebrae in each 
segment, and the approach 111 characteristics of a vertebra to those belonging 
to the adjoining segment — the most frequent example being the sacralization 
of the fifth lumbar vertebra In the third class are the anomalies due to 
suppression of parts of the veitebra. This is most frequently seen in the 
posterior segment Here the author discusses spina bifida occulta, stating 
concisely the pathology, peripheral symptoms. X-ray findings and treatment 
The X-ray has shown a more frequent incidence of a spinal cleft, and it 
has been found that peripheral deformations such as club foot and claw foot 
may result The differentiations between the symptomless cleft and the one 
producing anomalies are well brought out Spondylolisthesis is included 
properly in this classification because due to incomplete ossification of the 
neutral arch except, occasionally, where following a fracture This chapter 
IS profusely illustrated with photographs and X-rays, and the latter show 
what IS intended, which is not always the fact in medical literature The 
same good photography is in evidence through the succeeding chapters The 
cervical rib is given the considerable space it deserves in differential diagnosis 
and indication for operative procedure Rare deformities and malformations 
of the thorax, congenital, follow, and the chapter is closed with a comment 
and a very complete list of references, and the same with each of the 
ten chapters 
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Chapter two deals with static anteiopostcnor clcfoimitics of the spine — 
a very readable piesentation of the subjects of posture and visceroptosis, 
and the static constitutional deformities of rachitis and osteochondritis The 
literature of ])osture is abundant, but tbe author’s picture by word and photo- 
graph of the varied types, tall and slender, short and heavy, and normal 
anatomic types and their behavior m faulty posture, and the relations between 
posture and visceroptosis, is very clear 1 hen he takes up the treatment by 
exercise and mechanical support There is a short discussion of osteochondritis 
and vertebral epiphysitis 

The third chapter, with sevent}' pages of reading matter and over twenty 
of illustiations, deals minutely with the anatomy, mechanics, and dynamics of 
the normal, and scoliotic spine — followed by the jiathogenesis and classifica- 
tion In the diagnosis and treatment, stress is laid on the prescohotic stage, 
in which the “postural and attitudinal anomalies first begin to appear,” and 
where the most effective work can be accomplished All methods of treatment 
from those of the ancients up to those of tbe present day, by gymnastics, 
apparatus supportive and corrective appliances, surgical, and his own technic 
of treatment by compensation, are stated m clear detail Fractures and 
dislocations of spine and thorax in the fourth chajiter are concisely classified, 
but dealt with more briefly than the larger subject of scoliosis 

The fifth chapter is devoted entirely to low back pain — one of the most 
frequent, as well as most difficult, disabilities coming to the physician The 
subject IS treated anatomicall} , mechanically and pathologically as clearly 
as the intricacies of the condition permit Fully half the chapter on tuber- 
culosis of the spine is given up to treatment by recumbency and heliotherapy, 
plaster jacket, and operative fusion Opinions of many writers, American 
and foreign besides the author’s on the relative value of conservative and 
operative methods, will show the reader the diversity of practice among 
specialists and provide much food for thought The operations are well 
described and illustrated 

The different forms of osteomyelitis and syphilis of the spine occujiy 
much less space, as of less frequent occurrence Chronic arthritis and 
tumors, followed by the appendix, providing a synopsis, complete this most 
interesting and instructive woik 

Charles Dwight Napier 
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FRACTURE DISLOCATION OF THE CERVICAL SPINE* 

By Alfred S Taylor, M D 
OF New York, N Y 

For many years these lesions of the cervical spine resulted chiefly from 
diving accidents, football injuries, falls from horses, and weights falling on 
heads Nowadays automobile wrecks add many cases to the list Most of 
these injured people are cared for by general surgeons 

Since methods of procedure vary greatly, and since ill-advised immediate 



1 on Ha^^Iey fracture table with everything ready for reduction (a) Counter exten 

metn1°” extremities, (b) steadying of shoulders to keep patient from slipping off the narrow 

with both"hand^*^’ operator exerting traction by his body weight i\hile steadying the head and neck 

opeiation is urged in many instances, an attempt should be made to establish 
ceitain fundamental principles as guides to treatment 

These principles can be deduced only by orderly consideration of the 
pathological features, which m turn lesult from the etiological factors and 
then to deteimine the aims of treatment and the best methods of attaining 
the desired results 

It IS evident that the bone lesion, pei sc, is of relatively minor importance, 
and that the seiiousness of the injury depends entirely upon the damage, pres- 
ent and prospective, of the nerve tissues involved The sole aim of treatment 
must be to repaii oi prevent damage to the nerve structures a result greatl} 
furtheied by reduction of bony deformity It is fundamental to clearly under- 

* Read before the New York Surgical Societj', April lo, 1929 
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stand the pathology involved in order to work out the principles of treatment 
For the sake of clarity we must difleientiate the cases due to (i) Direct 
violence, and (2) indiiect violence (usually hyperfleMon) 

Those due to direct violence scaicely enter our present discussion, because 
direct violence sufficient to cause dislocation of vertebral bodies would do 
irreparable damage to the cord, and almost surely cause immediate death 
Indirect violence, acting through the mechanism of hyperflexion, in the 
cases under discussion, is the cause of the pathologv, which always involves 


r - ^ 

i 



Fig 2 — Details of head end of ippTrTtus Suspension held strip ^\lth giuze pid in the cl ^ 
soften the pressure A similar arrangement nndc of tuopl> molcsl m, or hei\> Z O lanesive 
on the patient and can be incorporated in the plaster case ^\lth less discomfort to the patient, 

(i) The spine and its accessories, (2) the coid and meninges to variable 
degree, (3) nerve roots to variable degree 

In each of these structural groups the resulting pathology may be classi 
fled as immediate and remote 

I Spine Immedtate — The most important element m the spinal mjur} 
is the dislocation, as this to a large degree determines the amount of injury 
to the spinal cord 

Associated with this dislocation there is 

(a) Nearly always comminuted fracture of the tips of the articular proc 
esses involved 

(&) Always rupture of articular ligaments 

(c) Always rupture of the intervertebral disc, frequently with damage 
one or both of the vertebral bodies to which it was attached The blood supp y 
to both the disc and the vertebral bodies is seriously impaired 

{d) Frequently comminuted fracture of the anterior edges of the verte 
bral bodies 
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{e) In a few very severe iniuries, gross fracture of one or both of 
the vertebial bodies concerned, as well as occasional fractures of the poste- 
rioi aiches 

Remote — Peisisting deformity, if not reduced at or shortly after the time 
of injury Even when satisfactory reduction is accomplished, there are sure 
to be ceitain secondaiy changes which have an impoitant bearing on the 
methods and duration of the treatment 

The interveitebiai disc, which has been contused and ruptured and has 



, Fig 3 — During reduction Note the rope about the operator’s waist running through the rings of 
the headpiece The operator by leaning back uses his weight as a steady traction machine under perfect 
control The operator’s hands support the neck and occiput, with the index fingers just below the lower 
of the tw'o vertebriE involved The thumbs lie m front of the neck and can be used to push the upper 
of the two vertebr-e upward and backward while the index fingers crowd the lower lertebr'e forward, 
as soon as the muscles have jielded sufiiciently to the steady traction An assistant steadies the patient 
on the metal strip, also pulls downward on the shoulders 

bad its blood supply damaged, undergoes gradual degeneration and absorption, 
especially in its anterior portion, so that eventually the vertebral bodies come 
in contact anteriorly and undergo bony union 

In cases not piopeily cared for the vertebral bodies may undergo con- 
siderable erosion before bony union occurs because they have been injured 
their blood supply damaged, and the intervei tebral disc buffer largely absorbed 
The amount of erosion can be largel)'' influenced by treatment In any case, 
the absoiption of the disc anteriorly causes some angulation of the spine and 
this angulation will be inci eased by erosion of the vertebral bodies, which is 
always most maiked in front 

Eventually bony union occurs between the vertebral bodies m front, and 
betv een the articular processes behind, and w hatever deformity is then present 
becomes fixed Marked angulation, fixed by bony union, is a constant menace 
to the cord fioin the continuous pressure of the cord against the angle 

323 



ALFRED S TAYLOR 


'ipi "m 


2 Cord Immcdwic — The cord may be merely contused, may be com- 
pletely seveiecl oi may suflfer any degree of injury between these Pvo 
extremes Theie may be lucmorihage — usually punctate (or gross, rarely) 
Within a few houis post-ti aumatic oedema occurs, varjnng with the degree of 

injury The dura rarely shows gross dam- 
age cxcejit when ininctured by a bony frag- 
ment and tins happens infrequently 

The pia-arachnoid is damaged in the 
more seiere cases, with resulting hsemor- 
rhage and subsequent adhesions to cord 
and duia 

The cord fibres which are ruptured by 
the primary injury undergo permanent 
degeneration , the other fibres may suffer 
temporarj' or permanent loss of function 
Iiecause of swelling due to hremorrhage or 
fcdema witbin tbe cord causing pressure 
against an unyielding dura, or because of 
continuing external pressure from extra- 
dural clot or displaced bone Continued 

Fig 1 — (Case II ) Before reduction prcsSUI C when sufficiently set ere, results 
Dislocation of tlie fifth ccr\ical forward on * , ii.p 

the sixth cer\icai aertebra Note lochiiip of 111 permanent degenerative changes in me 
articular processes and that extension at first , . . 

must be forward to unlock tbeiu witb the COlCl StrUCtUl CS 

minimum force and traction —Aside f 1 Oil! the persisting rC- 




suits of damage to the coi d by the primary 
injurjr and the secondaiy hmmorrhage and 
oedema, theie is one othei important souice 
of remote pathology 

When the coid has escaped entirely, oi 
almost entirely, and has i ecovered, but the 
bone clefoimity has not been corrected and 
prevented from recut i mg by propei treat- 
ment, after a period vaiying from a few 
months to a year, theie is likely to develop 
a tiansverse pressure myelitis of the seg- 
ment of cord which rides over the back- 
w^ard-projectmg upper margin of the body 
of the lower veitebra and beneath the pos- 
terior arch of the veitebra above, with cor- 
responding loss of cord function 

3 Nerve Roots Iiiiiucdicitc — The two 
nerve roots emerging between the two ver- 
tebrje involved are nearly always injured 
As the majority of dislocations involve the 



-(Case II ) Reduction 
itervertebral disc is diminished m 


Fig s . 

Note that intervertebral 
thickness and articular processes 
quite seated home 


in 

not 
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fifth and sixth cervical vertebrae, it is usually the sixth nerves which are 
damaged, usually more on one side than the other 

Remote — If bone displacement is not corrected, chronic traumatic neu- 
ritis with permanent impairment of function occurs This impairment is 
usually incomplete 

Symptomatology — The damage of the bony spine will be indicated by 
deformity (difficult to make out without 
undue manipulation), localized tenderness 
and pain, limitation of motion in certain 
directions, and characteristic forward 
attitude of head and upper neck 

Stereoscopic X-ray plates give the most 
reliable evidence with the least ti aumatism 
Lateial plates, stereoscopic, are the valu- 
able ones 

Damage to the cord is indicated by 
more or less complete loss of its function 
at and below the level of the injury The 
degree of damage to the coid is very vari- 
able and is not necessaiily m proportion 
to the bony displacement as found in the 
pictures With some quite marked dis- 
placements theie is relatively little evi- 
dence of cord injuiy, and in some profound 
injuiies of the cord the bony distortion is 
not so much as one would expect Marked 
bony displacement may occur with no evi- 
dence of piimai}'^ injury of the cord 

The first gi oup with marked distortion 
and absent oi only slight oi moderate cord 
injury can be accounted for by the fact 
that the cord takes up but a relatively 
small proportion of the area of the ceivi- 
cal canal, and so may luckily escape 

The second gioup, with moderate dis- 
toition and se\ere damage to the cord, are not so easily accounted for, but 
there are two mechanisms which may be postulated One is that the distortion 
at the moment of injuiy is sufficiently great to injure the cord, and then is 
spontaneously partially reduced This is a purely hypothetical explanation 
which IS leasonable, but which cannot be pioved or dispioied 

The other is that the cord is pulled forward and tensed b} the h} perflex- 
1011 of the spine and is bumped against the angulation of the bone at the le\el 
of injuiy 

This seems a more valid explanation because of the follow mg facts 
I The cold is anchored at its upper end b} the structures at and abo\e 
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Fig 6 — (Cnse II) One Aear aftei the 
primarj reduction, two recurrences of de 
formitj having occurred and attempt at fi\a 
tion by open operation having been made 
Note the deformit>, and tint there is no 
sharp angulation of the spinal cord, that the 
interv ertcbral disc has almost disappeared an 
teriorly, and that bonv union has occurred 
between the vertebral bodies anteriorlj 
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Fig 7 — (Cise II) Four jeirs after re 
duction showing ossification between bodies 
and articular processes of the fifth and sixth 
vertebrie Note the extension downward of 
the anterior lip of the fifth cervical Inter 
vertebral disc almost gone 


the f 01 amen magnum, and by the upper 
cei vical nerves which pass out of the canal 
almost at right angles to the cord The 
lowei end is anchored by the filum ter- 
mmale 

2 Dining laminectomies it is notice- 
able that some cords are less movable than 
others, 7 c , strung more tightly between 
the ends 

3 As the spine is flexed the distance 
between the two attachments of the ends 
IS increased, and the cord naturally goes 
forward m the canal to seek the shortest 
distance betw^een its two ends For this 
same reason the spine is w'ell flexed to get 
the caudal nerves forward out of the way 
in doing lumbar puncture for the various 
jnirposes of diagnosis and treatment 

4 Certain cases have been reported in 
w Inch serious loss of cord function has 
followed injury associated wuth marked 
flexion of the spine, but without any dis- 
coverable lesion of the bony spine 

It IS obvious that the relatively tense 


cords would be the ones to suffer most 

Not infrequently a case occurs in 
which there is marked impairment of 
function in the upper extremities due en- 
tirely to damage of the nerve roots, with 
evidence of cord injuu)'' entirely absent oi 
very slight This emphasizes the necessitj' 
of keeping clearly m mind the twm types 
of nerve tissue damage m order to arrne 
at the correct diagnosis A capable neu- 
rologist should alw’^ays be called m con- 
sultation 

Damage to the cord is indicated by 
impairment of function below the level of 
the injury This impairment may range 
from very slight to complete loss Except 
in cases of complete loss there is usually 
unequal involvement of the two sides as 
to both sensory and motor function, this 
depending on the distribution of the dam- 



Fig 8— (Case III) 

Note extreme forward displacera jockmg 
ing of the fifth cervical vertebra and lov 
of articular processes 
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age which the tiaiima has caused in the 
vanous conducting paths of the cord 
Damage of the nerve roots is usually 
confined to the two which emerge between 
the t\\ 0 vei tebi as involved They are coin- 
pressed and lacerated between the dis- 
placed bones Pam and paralysis in the 
'loot distuhuUon appear and the leflexes 
of the muscles supplied from these roots 
are diminished oi absent, according to the 
degiee of injury If the bony compression 
is not relieved, a paitial loss of function 
111 these neives may become complete 
These nerve loot injuiies do not cause 
definite sensoiy distuibances because no 
one of these neives supplies exclusive sen- 
sation to any aiea of skin 

One most important fact must be 
stressed, %e, when there is, primarily, 
complete loss of coid function below the 
level of the lesion, it is impossible to determine at once whether there is 
merely a complete physiological transverse block, or a true anatomical trans- 
verse lesion In many cases there is a par- 
tial anatomical lesion, with complete phys- 
iological block of the remainder of the 
cord 

Treatment — As before stated the 
chief aim of treatment is the restoration 
and protection of nerve function The 
first principle of treatment m a fresh case 
IS to avoid causing additional damage The 
history of the accident, the pain m the 
neck, and the visible evidences of disturbed 
function of the cord and nerves should 
suggest the diagnosis Turning the pa- 
tient, manipulating the neck, head, etc , to 
get con oborative evidence is not only 
painful but adds to the patient’s risk Evi- 
dences of sensory and p3wamidal tract dis- 
turbances may be obtained v ithout danger 
Good X-ray plates give perfectl} satisfac- 
tory evidence as to the bone distortion and 
can be taken with practicall} no manipula- 
tion of the patient, vith modern portable 
apparatus Immediately after the accident 
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^ Three dajs after 
auction In plaster case 



Fig 9 — (Case III) Taken on the table 
immediately after reduction, showing com 
plete I eduction 
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the patient should be placed on a flat 
stretchei, beinij careful to move the shoul- 
ders neck and head in one piece as nearly 
as possible Pillows or cushions under the 
head are undesirable because of their ten- 
dency to increase the dislocation For the 
same reason a sagging or hammock 
stretcher is had because of its tendency to 
fle\ the spine and exaggerate the de- 
formity 

He IS transferred to a flat bed The 
portable X-ray machine is used, lateral 
plates being much more significant than 
the anteroposterior ones which usually 
give no adecjuate idea of the distortion 
With the diagnosis Aerified the second 
principle of treatment is to restoie the 
various anatomical stiuctures to their nor- 
mal relations as neaily as possible This 
lestoration minimizes the immediate, and 
pi events the remote injury to the nen'e 
tissues, by lemoving the continuous pressuie of the displaced bones from the 
cord and nerves 

The third piinciple consists in fixation of the spine from the lumbar region 
up to the skull, so applied as to cause some elongation and backward exten- 
sion of the cervical spine above the level of injiiiy This fixation must con- 
tinue until bony union occurs as previously 
described, and this usually requires twelve 
months 

The application of these principles, by^ 
a method to be descnbed, will result in 
practically perfect restoiation of anatomi- 
cal relations and the best possible condi- 
tions for such spontaneous recovery as is 
possible in the damaged nerve tissues The 
sooner after injury the restoration is at- 
tempted, the more easily and perfectly will 
it be accomplished The only element of 
danger still to be faced is that of the 
oedema of the cord which follows these 
injuries, and may develop to such a degree 
as to menace that portion of the cord not 
irreparably damaged primarily This fac- 
tor will be discussed later For the pres- 
ent, suffice it to say that the anatomical 
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Tig i2-(C-.se III) S-Meen months 
after reduction with the use of co 
tension apparatus Note the absorpti 
anterior portion of 'ntnrvertehral ' ^ 

tilting forward of upper spine and c 
slight angulation Note also the \\ el 
ossification between the tivo verte r 



Tig II — (Case III ) Si\ wcehs after re 
duction Still in case and alignment per 
feet 
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lestoiation allows the maximum amount of space within the dura and so 
minimizes the menace of the oedema 

Method Anccsthesia — As a lule the piocedure is not painful and no 
geneial anaesthetic need be used Where the coid has been so damaged that 
the diaphiagm alone caiiies on respiiation, geneial anaesthesia adds to the 
risk, as does moiphme, by depiessmg the lespiiatoiy centie Nevertheless m 
the third case, because of painful clonic spasms m the ceivical muscles and a 
high degiee of neivousness, geneial anaesthesia was used without undesn- 
able consequences 

Before any manipulation starts, eveiythmg must be organized for smooth 
piogression A pioper fracture table {e g , 

Hawley’s) must be available , a good oitho- 
paedic associate with knitted shirting, pad- 
ding, bandages and plaster for the jacket 
must be present, and a good, portable 
X-ray machine and technician must be 
ready to take and develop plates to verify 
the reduction when it is thought to have 
been accomplished 

Unless these details are carefully ai- 
ranged beforehand the chances of com- 
plete success aie diminished 

The method heiewith presented was 
first tried in August, 1911 It is simple 
and has proved efficient 

The p 1 1 n c 1 p 1 e consists 111 conti oiled 
traction exerted on the head (with counter 
traction on the lower extremities) until the spasmodically contracted cervical 
muscles have relaxed sufficiently to permit reduction by bimanual manipula- 
tion on the part of the operator Fixation is maintained by a plastei jacket 
involving the trunk and neck, the neck poition maintaining extension of the 
neck by piessuie upward against the occiput and infeiior maxilla and down- 
ward against the shouldeis The most convenient ariangement is that shown 
m the accoinjoanymg illustrations (Figs i, 2 and 3 ) The patient is placed 
supine on a Hawley fracture table, with the trunk fiom the waist line 
upward suppoited on a narrow metal strip padded slightly and ending between 
the scapulae 

An orthopaedic susjDension headpiece is a]:)]Dhed Thiough its two susjien- 
sion rings wdiich he just above the vertex of the patient’s skull a double bight 
of clothesline is jiassed and is tied around the jielvic giidle of the operatoi, 
so as to keep the patient’s vertex onl) a short distance from the operator who 
faces the patient and giasps Ins neck in the damaged aiea supporting the head 
also With his hands IMeanw bile, the lower extremities of the patient art 
bound to tbe table or held b}*- strong assistants, to gi\e counter traction 
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Fig 13 — (Case III ) Anteroposterior 
view at sixteen months, showing apparent 
fusion of the articular processes 
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Another assistant may be necessary to keep the patient’s body balanced on the 
nariow metal stiip between his scapulae 

When eveiything is ready, the operator applies traction on the neck mus- 
cles, gradually and increasingly, by backing bis body away while holding the 
neck between his two bands, thus maintaining absolute control of the whole 
procedure The traction is at first exerted m the axis of that portion of cervi- 
cal spine above the injury so as to unlock the articular processes of the 
damaged vertebise After traction for a peiiod varying \\itb the strength 
and degiee of spasm of the neck muscles (from five to ten minutes) the 
neck will be felt to elongate gradually, the bones to unlock, and then the 



I^cfore After reduction November 22 In case 


14“ (Case V) Leftside picture shows diMocation of fourth ccrviCTl on fifth cervical vertebra 
^ote the wedge shaped compression of fifth cervical the comminuted fragments projecting forward, and 
the displacement of the bodj backward into the canal Mid picture — The alignment after reduction bj 
vertical suspension (in association with Dr J J Moorehcad) Right side picture — In plaster case two 
days after reduction / ^ 1 

bead and upper spine are allowed to sag gently downward while still under 
traction until reduction is accomplished, the operator’s bands assisting by 
propping the lower segment of the cervical spine posterioily and manipulating 
the uppei segment gently with the thumbs anteriorly, if necessary, to com- 
plete the reduction 

Reduction is indicated (a) Sometimes by the patient who feels the bones 
slide into place, with immediate lelief of previous discomforts, (b) by find- 
ing the spinous processes in proper alignment and spacing, (c) by a plate 
taken by a portable machine and developed while the patient is retained on 
the table This last is always done as a check 

As soon as the reduction is verified, a good orthopcedist should apply ^ 
well-padded plaster-of-Paiis jacket (previously described) while the operator 
maintains the head and neck in correct position This jacket should insure 
moderate extension of the neck between the shoulders and occiput and chin, 
with slight backward flexion of the head and upper part of the neck to check 
any tendency to recurrence, or to undue erosion of the anterior portions of 
the damaged vertebral bodies 
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Fir — (Cise VII ) Two months sftcr 

acciflent Fiftli ceivicil on si\th ccmcol \t.r 
ttbn Note llic angulation, also the chipping 
of the anterior upper margin of sixth cervi 
cal, and the ipparent projection backward 
into the canal of calcihed material from the 
contiguous margins of the two acrtehrx 


It IS very important to have the jacket 
include the trunk down to the iliac crests 
m order to have film fixation for the cer- 
vical portion 

In Case II the plaster jacket was re- 
placed by a reinforced leather collar and 
breast plate, and in Case IV a plaster col- 
lar with a broad extension down over the 
chest and back was used, but these failed 
to prevent recurrence 

Aftei-tieatment consists m keeping the 
jacket on for several weeks (three to 
four), taking an occasional film to make 
sure that reduction is maintained At the 
end of this period the jacket maj- be split 
down each side and caiefully removed to 
permit measurement for a spinal brace 
with jury-mast and cupped arrangement 
to fit and hold up the chin, jaw and occi- 
put The cast is then replaced, fastened with adhesive plaster, and left on until 
the brace is ready When this is applied the patient may get up when able 
From the time of reduction such physical therapy as is indicated and feas- 
ible should be systematically used dining 
the entire period of convalescence 

In Case V, because no suitable table 
was available, Doctor Mooiehead sug- 
gested that we use the regular oithopoedic 
suspension appaiatus The patient on a 
stretcher was placed under the suspension 
frame, the headpiece was applied, and he 
was carefully lifted to the sitting posture 
as the head ivas pulled up by the fall and 
tackle Avhich was vertically above him 
Traction was gradually increased the body 
being held in the vertical sitting position 
and acting as the counterweight Aftei a 
few minutes the muscles relaxed and by 
gentle manipulation reduction v as accom- 
plished (Fig 14 ) The jacket V as applied 
as soon as the film Aerified the reduction 
the suspension straji about the chin and 
occijiut being left i/i siin (and extracted 
three days later) 

The procedure Aiorked out perfect!} in 
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It ^ VII ) Tiken on the ta 

ulc just Titer reduction which \nts obMOusU 
conipltle ?soIe the thinning: of the disc and 
the rouj^hened outlines of the Tppro\iniated 
xcrtcbral surfaces 
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this case and the position greatly facili- 
tated the application of the plaster jacket 
He was a young lad, not so very heavy, 
and although completel} paralyzed below 
the sixth ceivical segment, could be han- 
dled with reasonable ease 



^Vlth a full grown adult the procedure 
i\ould involve lather greater risk of acci- 
dent in the h.indling and does not permit 
quite the same facility in manipulation of 
the head and iijiper spine during reduction 
In cases where the elapsed time has 
been such (see Case IV) that reduction 
by these pioceduies cannot be accom- 
plished because of the fixation of the tis- 
sues about the area of injured spine, 
suspension traction o\ci a period of weeks 
should be tried, just as in the case of 
o\erridmg fiactures m long bones The 


Fir 17 —(Case VII) Three veeks saiiic suspeiision hcadjiiece IS ajmlied and 

-liter leiluction while m •’ steel hr-iee Os , , , 

sificatioii IS apiiarenth picstnt htluetn the tlCCl to tllC llCad of tllC bed wdlicll IS tlieil 
anterior m irgins of the two \ertehr-c Ap 1 , , , 1 , 1 1 r 

parentlj his osteoarthritic teiidence greath ClCVatcd SO aS tO USC the sliding body tOr 
hastened his function . , j 

ti action If this does not succeed, and 


the cord has shown but little evidence of 
damage, then fixation by bi ace should be 
used until ossification has occuned If, 
dining this time, evidences of iiici easing 
cold involvement appeal, usually indicated 
by advancing spastic paiesis, decompres- 
sion by laminectomy is indicated (An in- 
teresting and ingenious ambulatory exten- 
sion apparatus devised by Dr I E I 
King IS referied to 111 Case VI ) 

Open opciaiion m the acute stage of 
these injuries must be mentioned, chiefly 
to draw attention to its veiy gieat dangeis 
I The handling necessary to postur- 
ing the patient on the table for operation, 
and leturning him to his bed, involves 




great risk of added damage to the coi d, 
especially as the attendants aie not likely 
to have had much expeiience in handling 
such cases 

2 The removal of the aiches takes 


Tic ib— (C-ise VIII ) Second 
on third ctrvicil vertebra on the e 

At first sight there seems little evident 
deformity The second body m 

forward o%er the third than the 
careful inspection of the spinous . 

of second cerMcal and thud cer\ical v 
br^e m this plate and the ne\t aviH s 
that second cervical is abnormally fonvar 
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away a large part of the remaining stabilizing apparatus at the site of 
the injury 

3 Open operation cannot so leadily reduce the defoimit), as can the 
method described and the only thing that it can accomplish is decompiession 
of the damaged cord by a generous laminectomv with splitting of the dm a 
from a point well above to a point well below the cedematoiis damaged poi tion 
of the cord 

Many years ago three cases were operated upon in this manner by the 
author, the interval between injury and operation vaiying fiom one to foui 
days They were m good general condi- 
tion except foi the loss of cord function 
below the sixth ceivical segment 

In each case when the dm a was split, 
the cold fractured and exti tided damaged 
fragments 

Shoitly aftei opeiation the tempera- 
ture rose steadily to 107° F and death 
occmied within twenty-foui boms The 
change was staitling and discom aging 

4 Opeiation involving the cervical 
cold caiiies much greatei iisk than opeia- 
tion on lowei poitions of the coid 

The only reliable indication foi opeia- 
tion m spinal coid in j tines, as bi ought 
out by Coleman, of Richmond, is evidence 
of stibai achnoid block as indicated by 
the manometiic test, and even in the pies- 
ence of such complete block in the ceivical 
ence would make me hesitate 

If aftei the veitebral bodies have become leasonably consolidated, theie 
develop signs of tiansveise myelitis (and this is veiy likely to occm m cases 
which aie meiely put up in fixation appaiatus without the 1 eduction of the dis- 
location), a laminectomy, involving at least one above and one below^ those 
veitebia: oiiginally damaged should be done and the duia be sjilit and left 
open the entiie length of the exposure This allows backward displacement 
of the coid and iclease fiom pressuie on its columns 

ILLUSTRA.TIVE CASES 

Casl I — W B L , male, se^entecn 5 cars of age Forward dislocation ol fifth ccrM- 
cal on sixth cerMcal resulted from a dning accident on August 12 101 1, witli coinplttc 
loss of cord function below the sixth cervical segment During the fir«t week there was 
a slight return of sensation slight movement m the great toes, hut no recoverv in the 
''Phinctcrs Films showed fifth cervical displaced forward on «ixth cervical ihoiit one 
eeutunetre Reduction was done A.ugust 10, 1911, witliout anesthe'^ia Kecoverv w is 
inereasinglv rapid spluncteiic control was complete within two months and witliui a 
vear he w.as driving his car dancing etc The onU residual was a slight spistint' f>f 
the lower extremities and a slight hvpx'«thesia of the tip of the right index finger (injiirv 
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Tic 19 — (Case VIII) After reduction 
Note the diflcicnct in relation of bodies 
ind spinous processes compared to Fig i8 

legion, the above disastious experi- 
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of nerve root) When seen at the end of nine years there was much less but still slight 
spasticit) The hypresthcsia of the index finger had disappeared 

Case II — J F, male, twenty-seven years of age Previous history recurrent dislo- 
cations of the left shoulder and both patellae following injuries Forward dislocation ot 
fifth cervical on sixth cervical while wrestling on February 23, 1920 (Fig 4 ) Marked 
pain on movement of head and neck Marked, though incomplete, motor and sensory 
loss m both upper extremities v\ ith pain in the neck and shoulders (brachial plexus roots 
injury) Very slight sensory -motor disturbance m the trunk and lower extremities, with 
increased knee-jerks and ankle-jerks Babinski absent, and Oppenheim present on both 
sides (1 c , very slight cord injury) No loss of sphincters Reduction without anaistbesia 
March 3, 1920 He felt the bones slip into place in about five minutes, said his pains 
had stopped, and the arms moved more freelv (Fig 5 ) 

The plaster jacket was applied After a week it became irksome, was removed 

and a lighter one substituted On March 17 a 
leather collar was substituted and he returned 
home 

March 23 1920 (tvventv davs), films showed 
a recurrence lie had removed the collar against 
instructions 

March 26 a second reduction was accom- 
plished and jacket applied A spinal brace with 
jiirv-inast and head support was substituted for 
the jacket 

June jO, 1920 — Complete recovery of mo- 
tion, power and sensation except slight hmita 
tion of backward movement of right arm 

Tunc 19, 1920 — Films showed partial recur- 
rence 

June 24, 1920 — Under local anaesthesia the 
lamiiic'e of fifth cervical and sixth cervical ver- 
tebra* were exposed Manipulation caused very 
slight reduction and this could be retained onlv 
by heav*y* silk sutures encircling the spinous proc- 
esses and lamin.e of the two vertebra; (Recur- 
rent dislocation seemed to be his habit ) 

March 17, 1921 (one y'ear after mjurv), 
there vv'as bony union between the two vertebrae and the brace vv*as discarded (Figs 6 
and 7 ) 

The recovery’’ of sensation and motion was complete There was slight increase in the 
knee-jerks but no sign of spasticity 111 the gait 

Case III — L Z, female, thirty*-five years of age October 23, 1922 Thrown from 
an automobile and landing on the back of the head she suffered complete loss of cord 
function from sixth cervucal downward There were great pain and spasms in the neck 
muscles up to the time of reduction 

October 26, 1922 (twelve hours after injury), all motion lost below sixth cervical 
segment , sphincters paralyzed , reflexes absent except slow plantar flexion of right great 
toe Sensation absent except for vague pam on deep pressure of the calf muscles and 
forcible extension of great toes The film showed extreme dislocation of fifth cervical 
on sixth cervical (Fig 8 ) Respiration was entirely diaphiagmatic 

October 27, 1922 — Ether amesthesia because of pam and muscle spasm m the neck, 
and the patient’s insistence Reduction was readily accomplished (Fig 9) jacket 

applied The pains and spasms ceased at once On the sixth day the toes of the right 
foot, and the left great toe moved Within three weeks respiration was again becoming 
thoracic On the fiftieth day she recovered bladder control In three months she stoo 
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Tig 20 — (Cv'^e VIII) Tour niontlis 
after i eduction Movements of head ntid 
neck perfectly normal No pun or tender 
ness 
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without assistance, but not very steadilj, and returned home \vith a leather collar and 
jacket support Improvement was slow but steadj 

March 26, 1924 (seventeen months after injury) there was good bonj union of the 
vertebra: and the brace was discarded (Figs 12 and 13 ) She could walk quite stcadilj 
alone The left lower extremity was rather spastic with normal sensation, while 
the right lower extremity had perfect motion and pow'cr wnth almost complete loss 
of sensation (Primary intramedullary damage) The right upper extremitj showed 
perfect recovery and the left had made marked recoverj, but still show'ed spastic con- 
traction m the fingers She had returned to her position as an office executive six months 
after her accident 

Case IV —H P, female, thirty-six years of age October i, 1925, she slipped on 
stairs and struck on the occiput There was no evidence of damage to the cord or nerves, 
but from the time of accident there w'as Umitation of mov ement of head and neck because 
of pain , embarrassed respiration from a sense of 
pressure and the neck, dysphagia, and 

pains in both shoulders and the substernal region 
There w'as no disturbance of the low'er extremi- 
ties The upper extremities had free range and 
pow'er of motion but abduction at the shoulders 
caused pain in the neck 

The spinous process of fifth cervical w'as 
prominent wdiile that of fourth cervical W'as 
abnormally displaced both as to distance above 
that of fifth cervical and as to depth m the neck 
Also fourth cervical w'as extremely sensitive to 
pressure The films show'ed marked displacement 
forw'ard of fourth cervical on fifth cervical w'lth 
the usual forw'ard tilting of the upper cervical 
spine The head was rigidlj held forw'ard by the 
spasmodic neck muscles 

She W'as a tall, w'cll-built w'oman, quite w’ell 
except for the result of her injury It was a 
month after the accident before she sought ad- 
vice and had films taken Because of the pains 
and spasm of the neck muscles and distortion of 
the spine, reduction w'as attempted No ana:s- 
thetic W'as necessary She was supine on the 
table After ten minutes of traction, the muscles 
relaxed and stretched As the manipulation 
seemed to cause the bones to slip into normal 
relations she remarked that her respirator} pains and disphagia had disappeared and the 
arm pains were much less (No portable X-ra} apparatus had been aiailable ) 

A plaster collar with a large breast plate was applied A film taken after the collar 
was applied showed but little change m the deformit}, }ct something must haic happened 
to ha\c caused the abo\e relief Ten da\s after the reduction (') pain recurred in tlie 
left arm, but there was no difficult m breathing or swallowing Two further attempts 
were made at reduction but were unsuccessful and she was finalh sent to an orthopccdir 
ser\icc \ftcr prolonged treatment the aertebra: fused in bad position, but without the 
dcNclopincnt of s\mptoms of cord or ner\c damage 

Casi V — S H, male sc^cntccn aears of age (Courtes} of Dr J T Moorchcad ) 
X’o\ ember 20 1925 he suftered fracture dislocation of fifth ccreici! on the fooiijs}} 
with loss of consciousness and complete loss of cord function belov fifth cenicd 1 m 
film showed crushing of the bod\ of fifth cereical with dispUcenic.U hari'v'^rd 'dsmt 
5 centimetre and forward dislocation 01 fourth cer\ic'’l on filth certicd ( Fi^ 14 i Reu' c- 
tion was accomplished within six hours of the accident 
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I'lr 21 — (Case IX ) Coiirltsj of Doc 
Stooke> Before rcuuction Xote tlit 
bodj of bi\tli cen ical dirccVh in front of 
stienth cerMcal \ertclira Xote tlic spinous 
process and part of the lamina: of si\th 
ccrMcal remaining in normal position llie 
cord must lia\e been sc\ercd Relief of the 
localized pain was sunicient indication for 
reduction 
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Because a piopcr fracture table was not a\ailablc tbc boj was held in sitting posture 
on a strctclier, tlic he idpiccc was attached to an o%crlicad pullej and Ins bod\ w-as allowed 
to be the counterweight No an.cstlietic w-as used After a short period of traction, 
reduction w-as acconiplishtd (Fig 14) and the plaster jacket applied There was no 
recover}' of cord function 

On the third dav an automatic bladder was established On the fifth da} pneumonia 
developed and he died on the sixth d n 

Casi VI— R S , female, fift} \earsofage (Courtcs\ of Dr J E J King) On Jan- 
uar} 22, 1927, she fell downstairs landing on her hack and head There was pain and 
stiffness m the head, neck and hack for two or three da\s Ihcre was also paresis of 
and some h^p^csthesla o\er the left deltoid After three da\s all s\mptoins disappeared 
except the deltoid disabiht} and h^ pa;sthesia, and slight pain in the neck She was not 

conscious of ail} serious disturbance of the neck, 
sought no adeice, and did her housework as 
usual 

After SIX weeks she sought adiice because 
of persistent pain Films showed marked forward 
dislocation of fourth cervical on fifth cer\ical 
with posterior edge of fourth cer\ical near the 
.Ulterior edge of fifth cereical which was com- 
minuted (Fig 23 ) There was also some crush 
mg of the left side of the bod\ of fifth cenical 
1 here was a depression where the fourth cerM- 
cal spinous process should ha\e been The neck 
was short and thick The left deltoid muscle was 
paretic and atrophied .ind there was a small area 
of h\pa:sthcsia o\er it (ncr\e root damage) 
There was a suggestion of weakness in the exter- 
nal rotators of the left humerus and the supina- 
tors of the forearm The onlv e\idence of injiirv 
of the cord consisted of exaggeration of patellar, 
suprapatellar and Achilles’ jerks and an exhaus- 
tible ankle-clonus on the right side 

Because the positions of the damaged verte- 
br e favored the development of transverse mje- 
htis from pressure (alread} beginning) or com- 
pletion of the dislocation w ith trans-scction of the cord b} some minor accident, reduction 
was advised, in spite of the six weeks which bad elapsed Doctor King made the sus- 
pension headpiece of moleskin plaster, which is softer and smoother than the leather 
headpiece, and rigged a fall and tackle which was fastened to the headpiece, while the 
patient was stated on a low stool directlv beneath it Increasing traction, the patient s 
seated bod} acting as counterweight, graduall} stretched the muscles After five minutes, 
finger manipulation was used to fav'or reduction and a film was taken This showe 
progress but not satisfactorv' reduction After fiv'e minutes more of traction and manipu 
lation, a film showed fairl} satisfactorv reduction (Fig 24 ) The plaster jacket was 
applied During the process no anaesthetic was used She lost consciousness for a few 
seconds four times 

That night, because the patient complained of pain in the neck, the gentle-hearted 
house surgeon cut awav the entire chin support of the plaster jacket This, of course, 
allowed partial recurrence of the dislocation (Fig 25 ) 

She refused another immediate reduction wnth the fall and tackle so Doctor 
devised a very ingenious brace to cause constant traction upward on the head and nec 
The body of the brace was fastened to the shoulders and chest as a foundation Uprights 
on each side of the head w'ere united by a cross-piece well above the head The uprights 
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Tig 22 — -(Cnsc I\ ) r-iKen ou the tnbl*_ 
just nftei reduction Pim ^\ls inomptb rc 
Jie\ed ^ote the almost perfect reduction of 
sixth ccrMciI \erttbr'i and the close npproxi 
mation to the fnctined spinous jnocess 



FRACTURE DISLOCATION OF THE CERVICAL SPINE 









<r 



Fig — (Cisc \ I) Before -ittLiniKtci re 

cluction, si\ uceks ftcr nccuknt 


\\crc attached to the shoukler-pieces bj joints such tliat the uprights could be fixed at 
anj angle so as to detci nunc the direction of traction The headpiece of moleskin plaster 
was applied and fastened to the cross-piece aboee the head by rubber bands (or spiral 
steel springs) 

Bj these means the traction was controlled both as to direction and force In this 
case the apparatus did not cause reduction (Fig 
26), and the \ertebral bodies showed bon\ union 
in the distorted position nineteen months later 
Lammcctoim will be indicated if signs of pres- 
sure mjclitis deiclop as a result of the defornutj 
This apparatus may be admirable for ambu- 
latory cases w'hcrc immediate reduction is not 
possible Whether it will answ'er as comfortabh, 

III paralyzed cases confined to bed, as the old 
method of suspension w'hich uses the bodj as 
counterweight, remains to be seen Ccrtamlj, 
w’here the cord has been seriouslv damaged, the 
earliest possible reduction is desirable so that 
the first described method should be tried first 
Casi VII — J H B , male, fifty-nine wears 
of age He was alwavs a rugged athletic man, 
playing tenuis, golf (mcludiig the nineteenth 
hole), walking ten to fifteen miles at a stretch, 
etc February 4, 1928, w'hile walking m the eve- 
ning he stepped oft a four-foot embanknicnt, 
bumping first the lumbar, then the thoracic re- 
gion and fiiiall} the occiput While not unconscious at any time, he was unable to call 
loudlj enough to be heard for quite an interval When found he could move neither arm 
nor the left low’er extremitj' There was a slight scalp wound and he had severe pain m 

his back and neck At a local hospital, examina- 
tion including X-raj films, was repoited to show 
no evadcnce of serious injurj to the licad or spine 
( Fv idcntlj the plates of the cervical spine wore 
anteroposterior onlv, which usuallv give htt e 
or no evidence m anv of these injuries ) 

After a week the i aralvses began to improve 
and he was urged to walk and especiallv to swim 
(being far South) as that was considered a cura- 
tive cxeicisc for paretic limbs Swimming was 
I not a success and the attempt caused much jiain 
The right upper extremitv improved consuler- 
ablv but the dicits had but little power The left 
upper extremitv improved but little The left 
lower extremitv recovered f iirlv rapidlv so that 
he walked with mcrcasiuq; lacihtv 

\bout \pril 1 (two months .u'ter the icci- 
deiit) he returned to this couiifrv and his phwi- 
cun who suspected injurv oi the cervical spjpc 
faith K.xxl had uirther films taken 'Jiiesc s]iovvcd fifth cer- 
vical dislocated forward on sjath cc'viral < 
mitniKtre and tilted so tint the upper cervical spnio tilted forward '■bout „o' (Fi" j: ) 

1 he anterior upper edee oi sixth eervieal had been cinjiiiefl off rmn o, other 
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the spine showed marked osteo-arthntic changes especially in the lumbar ^ertebra; and 
sacro-ihac joints The head was earned somewhat rigidly forward and mo\ement caused 
pain and grating sounds There was marked tenderness over the lower posterior cervical 
spine and the anterior neck muscles were rigidlj held to prevent movement There was 
marked pjorrhoea 

He was a short, heavj, muscular man with a large abdomen, in good general condi- 
tion klovemcnts of the shoulders and elbows were normal and had good power The 
right wrist, thumb and first two fingers had fair movement and power The ring and 
little fingers had oiilj slight power of flexion The reflexes were normal The left wrist 
and hand were practically powerless 

The reflexes of the upper muscles of the left extrtmit> were more active than the 

right The left lower extremitv was spastic, 
hut movement was good Babmski sign was 
j present on the left The deep reflexes of both 
I lower extremities were exaggerated L > R 
j There was disturbance of thermal sensation in 
I the right lower extremitj It was evident that 
j there had been damage both to the cord and 

j some roots of the plexuses 
j Iinsmuch as the bonv distortion was sure 

, to cause continuous undesirable pressure on both 
the cord and nerves, it was decided to attempt 
reduction, m spite of the long interval after 
j the mjurv, and the generallj unfavorable con- 
, ditions 

April 4, 1928 (almost nine weeks after in- 
jurv), he was given a prehmmarv dose of mor- 
phine, and reduction was attempted At first 
the neck muscles resisted vigorouslj but finally 
relaxed and after ten minutes had elongated 
sufficient^ to favor reduction The neck was 
so thick that palpation gave no information 
Therefore the head and upper neck were worked 

Fig 25 — (Case VI) Recurrence three dajs backward SO that reposition ought to OCCUr an 
after reduction the 

fifth and sixth vertebrae and showed practically perfect reduction (Fig 16 ) P 
case was then applied 

He complained of the case bitterly, developed a “wet-brain” and then pneumonia so 
that the case had to be remov'cd When these complications had finished a brace wa 
applied, but again caused bitter complaint Meanwhile films showed the neck still to ^ 
m perfect condition, the right hand had made rapid improvement and the left hand na 
improved definitely (Fig 17 ) After about five weeks he discarded the brace agams 
advice, and took the masseur wath him into the country for the summer 

In the late fall of 1928 he reported that he was again playing tennis, and takiUo 
his walks His left hand was not entirely recovered When fatigued there were occ 
sional tvvitchmgs in the leg muscles As he has not returned to the citv for person 
examination no detailed status can be given 

Case VIII — J A, female, four years of age Julj 16, 1928, she fell dowm 
cried from fright and then plajed as usual Two cla3's later the mother noticed that s 
held her head a little crooked, facing left, and fliat washing her face, brushing her teet i, 
etc , caused pain m the back of the neck , 

July 19 — X-ray films showed slight forward displacement of second cervical on t 
cervical (Fig 18 ) From the attitude of the head, and the slight displacement showing 
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This case, in which I assisted with the 










on the films, it seemed probable that the dislocation was unilateral and on the right side 
There was no evidence of damage to the cord 

July 20, 1928, reduction was accomplished without an amesthetic, and a plaster 
jacket applied (Fig 19 ) A month later the jacket was removed and a high, padded 
plaster collar was substituted This permitted moderate lateral rotation of the head, but 
only the slightest flexion 

December 19, 1928 (five months after reduction), she seemed perfectly normal, there 
had been no pam or discomfort since the reduction , films showed perfect alignment there- 
fore the collar was discarded (Fig 20 ) 

Case IX — Male, twenty-five years of age 
reduction on his service at Beekman Street Hos- 
pital, IS included with the kind permission of Dr 
Byron Stookey 

The man, a steel worker, had slipped into 
the rubbish chute and fallen several stories 
landing on his buttocks There was total loss 
of cord function below the seventh cervical seg- 
ment Breathing was entirely diaphragmatic 
He was having severe pain in the neck Films 
showed complete displacement forward of sixth 
cervical and displacement downward so that the 
body of sixth cervical seemed to be directlj'^ m 
front of that of seventh cervical, not tilted, but 
directly parallel with it The spinous process 
and laminae stayed in place and just the body of 
the vertebra was dislocated forward and down 
ward (Fig 21 ) 

It was obvious that the cord must be hope- 
lessly crushed or severed Reduction was 
attempted to relieve the sharp pains which dis- 
tressed him After five minutes of traction by 
Doctor Stookey the neck muscles stretched and 
manipulation caused complete reduction which 
was shown by the film taken and immediately 
developed (Fig 22 ) The pam ceased The patient lived for months, but showed no 
signs of recovery in the cord 



Fig 26 — (Case VI) Showing bony 
union between fourth cervical and fifth cer 
vical vertebiT: in distorted relation twenty 
one months after the accident (Nineteen 
after attempted reduction ) 


Results — In all nine cases reduction was accomplished primarily (In 
Cases IV and VI incomplete ) The interval between accident and reduction 
varied from two hours to nine weeks An aneesthetic was used only in one 
case (III) In no case was any harm done by the procedure It would seem 
not only simple, but safe In Cases II, IV, and VI the dislocation recurred 
In Case II because of the early substitution of a collar for the case In Case 
IV because the plaster collar was used and evidently did not give proper sup- 
port, and reduction was incomplete In Case VI because of the removal of 
chin fixation a few hours after reduction The deformity has become fixed 
Cases I, II, and VII — all with primary signs of injury to both the cord 
and nerves have made (I and II) complete recovery, and VII an almost com- 
plete recovery and still making progress 

Case VIII, with no signs of damage to cord or nerves, is freed from pain 
and limitation of head motion, and is perfectly normal 
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Cases V and IX obviously liad Iranssection of the cord Case V died in 
five days Case IX lived for months with no signs of cord recovery 

Case III with ^er} seiious piiinai}'’ damage to lioth cord and nerves has 
lecoveied sufficiently to get about comfortably and has been hack at her work 
since six months after her accident 

Case IV had no signs of damage to cord or nerves The primary reduc- 
tion (^) lelieved hei local pain on respiration, and her dysphagia which did 
not return with lecuiience of the dcformit} She is now perfectly veil 
except foi fusion of her two vertebrae in distorted iclations 

SUM MAKY 

Fractuie dislocation of the neck is increasing in frequency because of 
motor accidents 

Etiology — Ilypei flexion of spine due to indirect violence, falls on head or 
buttocks, u eights falling on head, diving accidents, etc 

Pathologv — Bone and associated structures Dislocation of bone with 
more oi less comminution , tearing of ligaments and muscles damage to inter- 
veitehial disc Piessuie ahsoiption of disc and erosion of damaged vertebrre 
where in contact Final ossification between the damaged vertebrae 

Cold — No damage at all, contusion of var3'ing degree, oi complete 
division of coid Leptonieninges usually damaged Duia usually escapes 
Qldema occurs in a few' hours if coid is damaged and if sufficient to fill 
the unyielding duial canal tightly w'lll cause degeneration of the cord If 
bony distortion continues piessuie of the cord against i^rominent bone w’lll 
cause tiansveise myelitis 

Nave Roots — Usually contused between the two involved veitebrae, and 
if pressuie is not leheved degeneiation may occur 

The amount of dislocation does not determine the degree of primary iniury 
to the coid There may he maikcd dislocation w'lth no signs of cord or nerve 
injui}^, or slight dislocation w'lth seiious coid injuiy 

Differentiation must he made hetw'een signs of neive root injury and cord 
injury Usually both aie piesent at the same time 

Diagnosis depends on the histoiy of the accident, the local signs m 
the neck, including evidence of lateial films, and signs of lost cord and 
nerve function 

Ti eatiuent — Primary opeiation is contraindicated Cases developing signs 
of beginning piessure myelitis aftei fusion of the veitebras in bad position 
recjuire spinal decompression 

Reduction by the method piesentecl is simple, safe and efficient 
Systematic physiotherapy is indicated 

Fixation is best continued until ossification betw'een the two vertebra has 
occuried This minimizes the ahsoiption of disc, the erosion of vertebrie 
and consequently the ultimate angulation of the spine 

Results — In form and function, consideiing the tyjiie of cases, seem goo 
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OBSERVATIONS ON IMPAIRED SHOULDER FUNCTION AND 

METHODS OF TREATMENT ' 

By Donald Gordon, M D 
or New York N Y 

IROM THE SURGICAL SERMCB OF THE Fimi A^ ENUE IIOSPIT VL 

I HAVE chosen the shoulder for a subject because it has been a joint of 
especial interest to me This interest started with a feeling of compelling 
ignoiance, and after attempting to study the joint’s many vagaries, I feel that 
I have, pel haps, gained a small insight into some of its many problems 
Largei acquaintance, howevei, has levealed not only how profound was that 
original ignorance, but how little I have learned to combat and cure its 
impaiied function 

I disclaim piesenting anything which I consider new, but lather an attempt 
at coordinating some clinical obseivations which I have made Some of these 
obseivations, I feel, have been most helpful to me in undei standing impaired 
shoulder function, m preventing it, and m some cases aiding in recoveiy 

I purpose to deal with the scapulohuniei al joint principally, and the scap- 
ulothoracic joint, if I may be peimitted to use such a teim for purposes of 
discussion, only insofar as is necessary to foimulate a basis for discussion I 
do not purpose to deal with the joint according to the time-honoied formula 
now cuiient for desciiption of disease I am going to deal with geneialities 
to a large extent, and ceitam specific factors which have to do with anatomy, 
physiology, physiological pathology, pathology, and tieatment Accurate 
details of the pathology of many of these conditions aie unavailable 

The shoulder-jomt is affected with all the pathological conditions that any 
joint IS subject to, and also some that otheis are not apt to have, due to rela- 
tionship of other structures involved in its function 

The pathological changes in a shoulder-jomt are in almost every respect 
the same as occui m any other joint, and the treatment of these lesions is 
essentially the same as joint lesions elsewhere, with minor exceptions, based 
upon the anatomical ariangement peculiar to it 

Complete destruction of the shoulder-joint with ankylosis, if this is m a 
good position and complete, is not as disabling as one might at first believe 
If this IS elected and determined by a surgeon for adequate cause, the result 
IS not disappointing The conditions which lead to this are familiar to all, and 
the pathology, gross and microscopic, are well known On the other hand, 
theie are a large number of conditions, the pathology of which is not known, 
because they are not of such gravity as permit their study by operative pio- 
cedures Many of these conditions do not have sufficient gioss changes to be 
appaient by our present powers of observation, nor to allure the pathologist 

* Read before the New York Surgical Society, April 24, 1929 
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noi do they appeal of such impoi lance as to arouse any special entlnisiasm 
in investigators who might help claiify the cause You all have seen pain, 
suftenng, disability, and econonuc loss from impairment of shoulder function, 
of such degiees as would wan ant more attention to the problem than is usuallv 
affoided the individual patient 

The shoulder oi scapulohumeral joint is the proximal end and centre of 
lotation of one of the longest levels in the body The joint, by reason of its 
ball and socket chaiacter, has man)’’ extensive mo^emcnts The long humeral 
member is attached to the scajiula which is a relatively short and freely mov- 
ing bone wuth extensive surfaces for muscular attachments The capsular 
ligament ■which unites the two bones is a tubular investment of the joint with 
strengthening reenfoi cements It is of such length that, unsupported by mus- 
cular action, the joint surfaces can be sepaiated a distance of almost an inch ^ 
This redundancy is necessary to peimit the extent of movement that can 
take place in the aim The function of the ligaments is to stop extremes of 
movement wdiile still keeping the articulai sui faces together , but does not in 
any Avay deteimine the sjiecific direction within the normal movements of the 


joint The insertion of the capsular ligament and muscles determines a cen- 
tre of rotation of the aim at a point in the head of the humerus, w'hich 
roughly makes foi an extremelj^ short-balanced lever of the first and third 
class, upon which the activating muscles must exert their pull The great dif- 
ference in length of the pioximal IcAcr and the distal lever bring about fac- 
tors wdiich are most important 

The w'Oik done by the muscles moving the shoulder-joint is very great 
in even lifting the arm By reason of the large amount of work they have to 
perform due to this aiiangement, any added w'eight in the hand wdiich has 
to be lifted increases then W'ork, and places ujion tbeir bodies and insertions 
really tremendous stiains oi vice vci sa, as when the body is lifted m the 
chinning feat of the athlete The degrees of these stiains should be consid- 
ered in relation to the amount of pressuie they cause upon painful peri- 
articular lesions Codinan ~ has placed the fulcrum of this long and short lever 
as a gilding one m the glenoid fossa 


With the body standing erect, the upper limb hangs at the side, but if 
the body is bent forwaid wnth lelaxed shoulder muscles, the limb hangs as a 
pendulum, it can and will swing as w'ould a W’^eight suspended by a string, 
if the body is swayed This entails no muscular action of the shoulder mus- 
cles except suspension support With the body in the horizontal position, the 
limb at the side, as when a patient is lying in bed, the pendulum character of 
the lever is lost In this case any voluntary movement of the limb necessitates 
the lifting, support, and movement of a long and heavy lever by a very short 
one One must visualize the fixation group and the activating group of mus- 
cles, each of which is put under a great strain by movements of the uppef 
limb in this position If the upper limb is abducted with the body m the 
upright position, one can readily see that the working strain of the muscles 
starts at practically zero As the limb passes through the arc of abduction to 
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the horizontal, the working strain upon the muscles is piogiessively increased 
until at the hoiizontal position the work of maintaining elevation is greatest, 
and the associated stiains are greatest at the shoulder, and on the short lever 
Where muscles are affected by an atrophy of disuse, and have lost their 
efficient contractile power, it becomes apparent that, as the woik increases, 
the muscles have to woik at an increasing disadvantage from two souices, an 
increasing weight, and diminishing efficiency So much for the level of the 
limb I will deal with the muscle quality later 

The scapula furnishes an indirect attachment for the bones of the upper 
limb to the trunk through its articulation on one hand with the humerus, and 
on the other by its clavicular and muscular attachments to the body When the 
noimal shoulder reaches the horizontal in abduction, the scapula and humerus 
become essentially one, and the scapula then takes on the part of the short 
proximal lever, and by this substitution much greater level age is secured for 
the use of the muscles moving the limb The buiied position of the scapula 
under soft tissues is a gieat disadvantage in many ways The casual examinei 
IS apt to overlook the fact that movement in ceitain directions of the upper 
limb may be made with the scapulohumeial joint quite fixed To one seeking 
to determine the amount of movement in the latter joint, or to increase its 
function by muscular sti etching, the scapula afifoids very little for the hand 
to giasp This IS quite in contrast to joints where there is a long bone proxi- 
mal and distal which can be easily grasped to produce passive movements or 
register degrees of function 

The scapulohumeral joint is a true joint, has articular cartilages, liga- 
ments, etc , and has the protective mechanism as stated by Hilton, who uses 
the circumflex nerve as an illustration of his law which is “The same trunks 
of nerves whose branches supply the groups of muscles moving a joint fuinish 
also a distribution of nerves to the skin over the insertions of the same mus- 
cles, and the inteiior of the joint leceives its nerves from the same source” 
In this way, he explains the fact that an inflamed joint becomes rigid, 
because the same nerves which supply the interior of the joint supply the mus- 
cles which move that joint ^ As the nerve supply of joints also aie dis- 
tributed to the peri-articular structures, peri-articular lesions will act in the 
same way as intia-articular ones 

A painful mtra-, pen-, or extra-articular lesion of the shoulder will pro- 
duce a protective spasm of the muscles controlling its movements If this 
spasm IS maintained, the muscles develop contracture Pam causes muscle 
spasm, muscle spasm produces more pain, hence more muscle spasm The 
VICIOUS cycle is broken by overcoming the spasm in the muscle by traction 

The scapulothoracic joint is not a joint, as it has none of the structuies 
which enter into joint formation, neither has it this protective mechanism, 
although the movement between the scapula and chest wall is far greater than 
that of many joints in the body 

I turn now to the muscles which enter into our picture These, I believe, 
are the great, if not the greatest, factors in the impaired shoulder function 
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Muscles are of little use in activating an ankylosed joint, but they are of 
great seivice to the impaired joint As it is with the latter we are dealing, 
the importance of preserving muscle function for the purpose of aiding in 
the preservation and restoration of disturbed function of the shoulder is of 
prime importance Many of the principles applied to the shoulder-joint seem 
to hold good for most other joints in the body to which I have had an oppor- 
tunity to apply them 

An inti a-articular, peri-articular or extra-aiticulai painful process in or 
near the scapulohumeral joint will, through the joint’s protective mechanism, 
put the muscles moving this joint into spasm, but not those of the scapulo- 
thoracic joint, as the lattei has no protective nei\e mechanism Ihis maj'- be 
voluntaiy, but is mostly involuntary When this spasm is maintained for <i 
sufficient peiiod of time, the muscles in spasm go into contracture Muscles 
which are not under traction, or whose normal tone is not overcome by their 
antagonists, or are not kept m voluntary movement e\en to a slight degree, 
tend to develop this contracture A simple and familiar illustration is the 
dropped foot of the polio case, or the plantar flexion of the foot in improp- 
erly treated cases of fracture of the femur or leg 

I am led to believe that muscles about tbe sboulder-jomt, m a state of con- 
tracture, are painful, though I know of no other example in the body The 
reason for this pain, I have not been able to explain to my satisfaction The 
best explanation I have is, that it is a myositis of some form , but I feel most 
certain, from my observations, that the pain which accompanies muscle con- 
tracture about this joint is relieved by stretcbing these muscles to the proper 
degree If the contracture is causing pain when these muscles are restored to 
normal, or near normal length and function the pain is usually gone This 
of course premises that the original condition which instituted the contracture 
has been cleared up 

An example of the extra-articular lesion is the stiff shoulder that is 
left after a Colles’s fracture, where theie has been no injury to the shoul- 
der , but the patient has endeavored to immobilize the forearm by splinting 
the shoulder 

The best example of a pen-articular lesion is the simple, acute, sub- 
acromial bursitis which, if given rest by appropriate treatment, leaves no after 
effects , but if the patient has to pi event mo\ement and pain m the shouldei by 
muscle spasm, when the bursitis is well, an impaired shoulder is left from 
muscle contracture with pain i ef erred to the insertion of the deltoid 

One of the common causes of impaiied function of the shoulder is the 
treatment of fractures of the humerus in a way that maintains the humerus 
at or near the side of the body Treated in this position, the adductor group 
of muscles develop atrophy of disuse, and also go into contracture The 
elevator group, deltoid and supraspinatus, develop atrophy of disuse also, but 
not contracture, as they of necessity remain at their extieme length 

When one compares the relative bulk or cioss-section of the muscles which 
hold the arm at the side, and which are shortened, with the cross-section of 
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the group of elevatois which are atrophied and long, it is seen that cuie is 
handicapped at the start Movement to a slight degiee of the adductors in a 
sling will restoie their quality lather quickly, but not necessaiily their length, 
because there is nothing to pull against them, whereas the elevatois have 
length and aie not contracted and have lathei infrequent activity to restore 
then quality When they do act they act against the more powerful shoit 
adductois and gravity, together with the suipei imposed disadvantage of the 
lever pimciple spoken of befoie 

When the aim has been held m abduction with or without external rota- 
tion, the revel se of this condition exists The elevatois aie contacted, the 
adductois aie lengthened, and when the arm is released from its outside sup- 
poit, giavity exeits a beneficent action and the long level and weight of the 
arm is an advantage m sti etching the elevatois 

In examining cases of impaiiment one will notice that there is a certain 
lange of motion in the joint of a few degiees m certain directions This 
seems to be bi ought about by the natuial position of repose of the arm during 
treatment foi shouldei oi othei lesions If the foieaim lests against the body, 
the latter pi events inteinal lotation, and the slight amount of abduction pres- 
ent does not peimit the humerus to be abducted sufficiently to develop any 
moie There are usually a few degiees of external lotation and abduction, 
and extension foiward The piesence of this small amount of movement 
without pain, in dififeient diiections, is very helpful in diffeientiating between 
muscle and bone fixation, and intra-ai ticular changes This slight movement 
appears to be maintained by true muscular activity m a zone of small size 
which has a minimum of pain Recovery is manifested by an enlaigement of 
this non-pamful zone and appears first in the direction of movements of 
necessity and frequency 

Ligaments are for stopping exti ernes of motion and guiding fixed move- 
ments The shoulder-joint is devoid of ligaments for guiding fixed move- 
ments Fixed movements aie determined by gioups of muscles so coordinated 
as to deteimine movement of the arm m fixed planes, thus acting as guiding 
ligaments The planes in which arm motion at the shouldei takes place aie 
almost infinite This necessitates that there must be an infinite number of 
positions which the muscles assume to allow and determine the planes through 
which the aim passes For the arm to make a movement in any plane, one 
has to conceive that there is a group of muscles acting as fixation muscles, 
and a group of muscles acting as activating or movement muscles I use these 
terms which are relative only to aid in forming a concept as to any movement 
of the shoulder-joint All the muscles must act, but those producing the 
movement m any non-curving plane must of necessity contract and extend to 
a greatei degree than the muscles which are determining the position of the 
plane of movement This aids in visualizing movement in a non-curved plane 
but the shoulder-joint is capable of movement in not only simple planes, but 
cuived ones 

When movement in a curved plane takes place, one can readily see that a 
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moie complex action occurs As a simple example, where the arm is abducted 
to the horizontal, leaving out the action of the scapula, it is raised by the 
deltoid and supraspmatus contracting, while the muscles which ordinarily 
depiess it, subscapularis, pectoiahs major, latissimus dons, teres major, are 
relaxing to permit the upward movement At the same time these muscles are 
acting, the plane of motion is determined by the other group of muscles acting 
as guiding ligaments, and in this instance a portion of the guiding or fixation 
muscles are aiding m the work as movement muscles In other words, there 
aie muscle groups which during movement of the arm in one plane act like 
the lateral ligaments of a joint which has only one plane of movement The 
next instant these same muscles have given up their fixation function and 
are acting as the groups which mo\e the limb m an entirely different plane 
If one will visualize vertical and horizontal planes of movement of the scap- 
ulohumeral joint at right angles to each other, one can readil)’’ appreciate that 
in circumduction through various angles or curves, there is a gradual transi- 
tion m the action of these two contrasted groups of muscles at every degree 
of the arc of movement This calls for a coordination between the group con- 
ti acting to make the greater part of the movement, its antagonists and the 
groups acting in the movement as fixation muscles or ligaments, each taking 
on the work of the other as the action progresses In circumduction the com- 
plexity of this coordinating mechanism and its swiftness of action in rapid 
movements, as pitching a ball, is a thing to marvel at, especially when the 
diiection of the pitch is under control In a joint of such complex mechanism, 
a slight degree of contiacture will interfere very quickly with function 

With the above principles m mind, it remains to use them if we can to 
pi event conditions which may arise in pioximity to or outside the shoulder 
which tend to impair its function To make use of these principles m pre- 
venting prolonged stiffness of the shoulder, one has to divide the problem into 
several classes 

A temporary extra-articular process distant fiom the joint in which the 
patient aids the comfort of the afflicted part by holding the shoulder in spasm 
to immobilize the limb, requires that the painful process be adequately splinted 
and the forearm be supported by a sling , that the patient be instructed to ele- 
vate the limb to its full vertical position as many times daily as is necessary 
to prevent contracture of the shoulder developing from protective spasm This 
class includes infections of the hand and foreaim, fractures of the same, cer- 
tain processes in and about the scapula, as bursitis and spurs 

In pen-articular lesions in proximity to the scapulohumeral joint which 
are painful and produce as much pain and spasm as intra-articular ones, a 
choice of procedures is afforded depending upon the severity, duration, and 
disability of the process These measures are either ambulatory or non-ambu- 
latory Distinctive of this type are the acute inflammations of the brusie about 
the joint or the unexplainable lesions which cause the “nritable shoulder 
of Lovett” 

I use for the treatment of these a simple bandage sling, large axillary pad, 
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and encircling swathe which embraces arm, body, and sling If spasm has been 
instituted by the time I first see the case, and it is causing pain which can 
usually be determined m the examination by the relief afforded by holding the 
wrist m one hand and exerting gentle traction on the humerus, I use a form 
of ambulatory traction m conjunction with the sling, pad, and swathe 
(See Fig I ) 

In certain cases where the trapezius muscle has become too irritable, this 
traction is contraindicated The weights used 
in this form of traction must be proportioned 
to the musculature of the shoulder, usually a 
pound or two is sufficient If the weights are 
too heavy, they will bring about pain in turn 
This traction is arranged so that gravity is used 
b};- day, and a traction weight at the end of a 
cord acting through a pulley on the foot of the 
bed, is used at night ( See Fig 2 ) 

For patients confined to bed this form of 
night traction is very desirable and comforting 
A patient sitting or walking usually has com- 
fort by day from the weight of the arm acting 
as traction, while his nights are miserable due 
to his attempts to move a long heavy horizontal 
lever by a short painful one Where existing 
conditions necessitate that the treatment be 
non-ambulatory, or in treating cases of frac- 
ture of the greater tuberosity, or non-impacted 
ones of the surgical neck where abduction is 
indicated, as emphasized by Santee, I use the 
overhead suspension of the forearm, and trac- 
tion on the arm with it 111 abduction 

I recently have treated a fracture of the 
clavicle in a temperamental actress by abduction 
with traction, and found that she could not 
stand the traction after a ten-day period The 
abduction was continued, but when this was re- 
moved she had quite marked contracture which anfbttton 

lasted for an appreciable time, whereas a com- walking about 
minuted fracture of the clavicle treated previously by this method proved 
quite effective and satisfactory 

These contrasts demonstrate that the question of treatment in my mind 
is still unsolved The group of cases one sees where the primary trouble 
which initiated the contracture has cleared up sufficiently for the pain of 
the primary lesion to have disappeared, but has left the shoulder with a 
loss of function, and in some cases pain from the secondary process requires 
more consideration 
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The diagnosis is made on a careful history and examination The move- 
ments should be veiy slow and gentle The scapula should he steadied with 
one hand while the othei grasps the elbow and rotates the humerus gently 
If there is any motion m the scapulohumeral joint the degrees of free pain- 
less movement existing in all directions should be compared with the normal 
side Piesence of this motion tends to exclude ank3dosis 

The examination should include having the patient turn his back to the 
exammei , then abduct and ele\ ate both arms as the examiner holds the lower 
angles of the scapulae between the thumb and index fingers This contrasts 
the action of the scapulohumeial and scapulothoracic joints of both arms 



simultaneously In the examination of the patient, if there is any abduction 
present, resisting this movement as it is made with slight pressuie by the 
examiner will necessitate that the patient involuntarily fix the scapula before 
he can exert any antagonistic pressure In these cases pain is usually referred 
to the site of insertion of the deltoid If traction on the elbow relieves this 
pain, it IS significant that it is caused by muscle spasm or contracture The 
patient is placed in the supine position on the examining table, the anterior 
border of the scapula is fixed with one hand while the arm is I’^ery gently and 
as slowly as possible moved in a sagittal plane with the forearm flexed over 
the operator’s forearm This is painful and should be done foi diagnosis to 
a very slight degree only This lells the operator degrees of movement, 
whether the muscles stietch at all, and if they do, how much, the degrees o 
resistance of the muscle and the muscle’s quality There may be very definite 
movement m certain directions, as mentioned before, greater than in others, 
and it can be determined easily that movement is limited by muscle contracture 
When the history and X-ray exclude articular oi marked pen-articular 
bone changes, together with the examination confirming that loss of function 
is due to muscle contracture alone, part of the treatment is b)^ gentle stretch 
mg of the contracted muscles This should be done once or twice a week y 
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the suigeon, and must be done in the direction of the normal movements of 
the shoulder The range should be done just beyond the point of pain, and 
caie should be taken not to go too fai, or a bad reaction will occur The 
movement must be done so slowly that it is baiely appreciable, to satisfy a 
physiological law ^ The patient must be directed to i elax, and this is a difficult 
thing to accomplish If the surgeon feels the muscles giving, followed by a 
slight contraction of the muscles, which will cause pain, relax the muscles by 
retracing the movement a few degiees, until spasm ceases, then proceed 
Many times slight crepitation will be felt as if something has given away The 
opeiatoi should endeavor to maintain traction on the humeius while perform- 
ing these movements The aim should be retuined to the position of repose 
not too fast, and then ti action on the humeius for a few moments will relieve 
the pain and give the patient confidence to pei mit stretching in another direc- 
tion These movements I have nevei done under an anjesthetic, as in one of 
Codman’s early papeis,^ he called attention to the great damage and disability 
produced by doing too much 

The reaction to stretching should be very moderate pain at the time it is 
done This should not peisist, but leave a slight soreness which passes away 
m a few hours, while the pam at the insertion of the deltoid, in the neck, and 
down the arm is usually improved together with slight impiovement in the 
function of the joint 

In the treatment of the contracture of any gioup of muscles of any joint 
without bone changes, in which there is some movement, resisted movements 
m the direction of the plane in which movement has been lost will tend to 
restore function by developing the muscle oi muscles which produce it b}^ 
contraction, and at the same time will by coordinated syneigistic action tend 
to relax the antagonists As movement develops in the joint, resisted move- 
ments following this dictum will be of material aid 

Exercises at home in conjunction with the above are swinging the dependent 
arm by body movements, as a pendulum, with the body bent forward at the 
waist These should at fiist be within the point of pain, then slowed to 
require voluntary muscle movement of scapulohumeral muscles Small weights 
may be used later, and control of scapular action by an attendant is desirable 
Wall climbing by the fingers and hand, or climbing a small suspended ladder 
by the fingers, using the muscles of the forearm only and making little 
attempt to use the elevators until they have gained some of their contractile 
power When the hand has leached an elevated position, it can then be used 
as a fulcrum to stretch the adductors The arm should not be dropped quickly 
to the side after this movement, but returned slowly to prevent reflex pro- 
tective spasm 

The principle of sti etching the shoulder by elevating the hand by a cord 
and weight acting ovei a pulley is excellent as a means of stretching con- 
tracted muscles, but the contracted muscles should not be permitted to pull 
the weight back This piinciple can be used to give resisted movements in 
various directions as the best adjuvant to the stretching 
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In cases m which it is desirable to aid the group of elevators or abductors 
to develop by active movements during a minimum of work, I have the patient 
he down on his back, the arm is then suspended m a sling supporting the 
weight of the arm as it rests at his side The suspension point of this sling 
must be high to give the sling a long arc of movement The patient then can 
move the arm laterally, or abduct it without having to support its weight 
For the pain that is present in so many of these cases that they are 
frequently diagnosed as neuritis, I find aspirin and phenacetin combined 
most helpful 

Local Meant) cs — Nothing in my experience compares with hot moist 
stupes, applied veiy hot ovei the whole shoulder and upper arm for twenty 
minutes each day 

Massage Is Nc\t — This must be given with the greatest gentleness to 
the painful cases, and not too frequently I have seen these cases made dis- 
tinctly w'oi se by w’hat the masseuse thought w’as “gentle massage” Massage 
should be given after the moist heat Massage is best given every other day 
Dry heat comes third in efficienc}’^ for pain 

Elect) iciiy — In the form of diathermy has been disappointing to me, 
though I am still open to conviction and am still trying it 

Recovery from the shoulder disabled by muscle contractures is so slow' and 
tedious, that anything wduch can be done to prevent it should be instituted 
early Although I attempt to do this m every case wduch I anticipate may 
develop this condition, and keep it constantly in my mind, and although 
I believe I avoid a great deal of trouble, I cannot secure perfect results m 
all cases One understanding these principles and making use of them, I 
believe, can restore function more quickly to a shoulder than wdiere they are 
not used 

In the course of tieatment, I have found the followung very trying Non- 
cooperative patients, ignoiant patients, rheumatic tendencies, w'eather changes, 
occupational strains, and find one has to adj ust and arrange the administration 
of treatment according to the reactions that develop from these factors 
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INJURIES TO THE ABDOMINAL VISCERA 

THEIR RELATIVE FREQUENCY AND THEIR MANAGEMENT* 

By J William Hinton, MD 
OF New York, N Y 

FROM THE rOtlRTIt S0nGICAE AND THE CHILDREN S SURGICAL SERI ICE OP BELLEVUE HOSPITAL 

There are two types of injury to the abdominal viscera Fust, those 
produced by direct tiauina such as blows, falls and automobile accidents, 
secondly, those resuhing from penetrating objects such as gunshot and stab 
wounds This latter group will not be discussed m this paper, as it is gener- 
ally agreed that tins type of injury needs immediate surgical attention In the 
cases of traumatic abdominal injury one is confronted with making a dif- 
ferential diagnosis between (i) Retroperitoneal hamorrhage, (2) intra- 
abdominal hemorrhage, (3) rupture of a hollow visciis On the Fourth 
Surgical and the Children’s Surgical Service at Bellevue Hospital there have 
occurred, during the past nine years, fifty-three cases of injury to the abdom- 
inal viscera These injuries will be grouped under the three headings 
just given 

Ret) operifoneal Hcemouhage — There are two causes of retroperitoneal 
hemorrhage First, ruptures of the kidney, accompanied by retroperi- 
toneal hemorrhage, which have resulted from laceration of the kidney sub- 
stance Second, cases of retroperitoneal hemorrhage, which have resulted 
from injuries to the retroperitoneal tissue without a kidney lesion 

Ruptwes of the Kidney — ^This series included eighteen cases, seventeen 
of which were not operated upon, and sixteen of the seventeen cases were 
cured The average stay in the hospital was thirteen days One patient, 
seventy-four years of age, with a fracture of the right radius and ulna, a 
fracture of the fourth cervical vertebra, and a rupture of the left kidney, was 
not operated upon and he died twenty-four hours after admission There was 
one operative case, a child, tea years of age, who had fallen four stories and 
had received a compound fracture of the right humerus and abdominal 
injuries Operation revealed a laceration of the right kidney with retroperi- 
toneal haemorrhage Nephrectomy was done and the patient died twelve 
hours later One case in this group, a boy, nineteen years of age, having 
fallen down an elevator shaft, received a fracture of his right wrist, right 
ankle, and a rupture of his right kidney, and forty-eight hours after admis- 
sion his abdomen became distended and rigid and his complaints were refer- 
able to his abdomen Conservative treatment was followed and forty-eight 
hours later his abdominal symptoms disappeared and the patient made an 
uneventful convalescence 

* Read before ihe Medical Association of the Greater City of New York, April 

15, 1929 
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Ret) opc) itoucal Hcrjiioi I Jiof/e Zi’illiout Kidney Iiijiny — ^This senes 
included two cases , one patient being a dnld, twelve years of age, who had 
been hit b}'- an automobile The in me findings weie negative A diagnosis 
of mtia-abdoininal injuiy uas made and lajiaiotomy performed, disclosing a 
letiopentoneal haemoiihagc without haemorihage in the abdominal cavity 
An uneventful lecoveiy followed The second case was that of a cliild, five 
days old, who had been a difficult breech extraction u ith Erb’s palsy of the 
left aim Examination iciealed a mass the si/e of a lemon m the right side 
of the abdomen Theie was no visible peristalsis and on rectal examination 
the mass could not be felt, noi was blood detected A pre-operative diagnosis 
of intussusception was made and on opening the abdomen the right kidne} 
was found torn loose with a retiopcntoneal h.cmoirhage The peritoneum 
liad been torn postciioily and some blood clots, about a cupful, were present 
m the abdominal cavity without active bleeding The abdomen c\as closed in 
layeis and the patient died tno boms later 

Cases of letropcntoncal haemorrhage may jnoduce symptoms simulating 
abdominal liicmoi rhage, oi the rupture of a viscus In making a diagnosis it 
IS very impoitant to consider the site of injuiy, and if the injury has been 
over tlie kidney, or lumbar legion, one should suspect a retroperitoneal 
hcemorrhage as a most logical diagnosis Of course, if theie is hematuria one 
can be moie ceitam of the diagnosis Apparently, the retroperitoneal 
haemoi rhage stimulates the sympathic nervous system causing a paralj'tic 
ileus with the symptoms lef erred to the abdomen In cases of rupture of 
the kidney, oi m letiopeiitoneal haemorrhage without kidnej’^ damage, con- 
sen ative treatment is the treatment of choice 

Inti a-ahdouunal Hcciuon hage — Theie are usually two causes for haemor- 
rhage in the abdominal cavity It is due either to lupture of the liver or to 
rupture of the spleen 

Ruptwes of the Livci — There ucre seven cases of rupture of the hver in this 
senes, and of this group four were operated upon, witli two deaths In the operative 
cases no active bleeding was found at the tune of operation, but the abdomens were 
found full of blood clots In the two cases that died, each had a pre-operative diagnosis 
of ruptured liver One patient, thirteen icars of age, w'as admitted in marked shock, 
with a blood pressure of 6o A transfusion of 250 cubic centimetres of blood was given 
and the blood pressure raised to go/60 The patient was operated upon and blood pres- 
sure fell to 64 There was no active bleeding at the time of operation and he was 
transfused with 400 cubic centimetres of blood immediately follownng operation and the 
blood pressure was again raised to 90, but the patient died twelve hours later Another 
patient w'as a man, forty-five years of age, in moderate shock wnth pre-operitive diagnosis 
of rupture of the liver An exploratory laparotomy was performed, but no active 
bleeding was found at the time of operation and the patient died ten hours later There 
were three cases wdiich were not operated upon, two of which lived and one died One 
patient was a child, seven years of age, who had been stiuck by an automobile, and w’as 
m marked shock with thready pulse and board-Iike abdomen The patient had projecti e 
vomiting and dulness over the right lower quadrant A diagnosis of ruptured liver 
was made and the patient w^as not operated upon After three days his abdomma 
symptoms had mostly disappeared He remained in the hospital ten daj’S and was 
discharged cured The second case was a man, thirty -two years of age, who had been 
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struck lu the abdomen He stayed m the hospital four days, but went home at his own 
request, with instructions to remain in bed The patient returned in two weeks with a 
swelling in the region of the ninth nb He was operated upon and found to have a 
hEcmatoma with a laceration of the liver An uneventful recovery resulted, the patient 
leaving the hospital on the seventh day The case that died was a child, three years of 
age, in extren e shock, who died one hour after admission Post-mortem examination 
revealed a rupture of the liver, of the left kidney, and of the spleen 

Riipfwes of the Spleen — This series included eight cases with three cases operated 
upon, all of which lived One patient, twenty-eight years of age, admitted twelve hours 
after having been struck m the left upper quadrant by a policeman’s night stick, came 
in complaining of pain in the left upper quadrant A diagnosis of injury to an abdominal 
viscus was made The patient was operated upon twenty -hours after the injury The 
abdomen was found filled with blood dots and the spleen ruptured, but no active bleeding 
at the time of operation Splenectomy was done and the patient recovered The second 
case was that of a man, thirty-five years of age, who had been intoxicated and did not 
know what had happened to him, but he had been injured in some way the night before 
He was admitted fifteen hours after his alleged accident with pain and rigidity, chiefly on 
the left side of the abdomen A diagnosis of injury to an abdominal viscus was made 
An exploratory laparotomy was performed, the abdomen found full of blood clots and 
the spleen ruptured There was no active bleeding at the time of operation Splenec- 
tomy was done and the patient recovered The third case was that of a boy, thirteen 
years of age, who had been hit in the left upper quadrant by a baseball bat He was 
admitted to the hospital immediately, in shock, and an emergency operation performed, 
the spleen being found ruptured with active haemorrhage Splenectomy was done and 
the patient cured There were five cases not operated upon, all of whom died, but in 
each case there were multiple injuries One patient, eight years of age, suffering from a 
fracture of the left femur and of the right humerus, died a few hours after admission 
The second case, three years of age, m extreme shock, died a few hours after admission 
Post-mortem revealed a rupture of the spleen and diaphragm The third case was a man, 
fifty years of age, alcoholic and in extreme shock, who died twelve hours after admis- 
sion Post-mortem examination revealed a ruptured spleen and left kidney, retroperi- 
toneal hzemorrhage and, also, a fracture of the sixth and tenth ribs on the left side The 
fourth case, a boy, nine years of age, in marked shock, died a few hours after admission 
Post-mortem examination revealed a rupture of the spleen and kidney The fifth case, 
a child, three years of age, died thirty minutes after admission Post-mortem revealed a 
ruptured liver, spleen, and diaphragm 

Hwmoi I hage m the Cast) ocoUc Omentum — This case was a man, twenty-five 
years of age, with a history of having been struck m the abdomen by a blackjack 
twenty-four hours before admission Next day he complained of pain in the abdomen 
and was admitted to the hospital and operated upon for a rupture of an abdominal viscus 
The patient was found to have a hsemorrhage m the gastrocolic omentum, with no 
evidence of injury to other abdominal organs or active bleeding at the time of operation 
Six days after the laparotomy the patient eviscerated, was resutured and died two 
days later 

In cases of intra-abdominal hsemorrhage one is aided in making a diag- 
nosis if a history can be obtained as to where the blow was received, as will 
be noted in ruptures of the spleen In most of the ruptures of the liver the 
patient complained of pain in the right upper quadrant, which fiequently was 
accompanied by fractures of the ribs on the right side One should always 
try to detect the presence of Iivei dulness, as this is one of the aids in dif- 
ferentiating between intra-abdominal haemorrhage and ruptures of a hol- 
low viscus 
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Ticatment — In ruptures of the liver conservative treatment is more desir- 
able than an exploratory laparotomy, as surgery is of no avail m ruptures of 
the livei, foi usually the haemorrhage has stopped and is started again by 
the surgical intervention In ruptures of the spleen I think that one can see 
from this small gioup that two of these cases would have made an uneventful 
convalescence if they had not been operated upon, as the haemorrhage had 
stopped before operation, the injury having occurred twenty-four hours 
before I cannot help but feel that these patients should not be operated 
upon immediately, but should first be treated for shock and their general 
condition watched, and a laparotomy performed if their condition de- 
mands same 

Rnptnics of a HoUozu Viscus — In these cases one is dealing with a rup- 
ture of either the intestine, the bladder or the stomach 

Ruptuics of llic Intcslinc — Tlierc were twchc cases m this senes, and of ihis 
group two patients were not operated upon, one being a man, si\tj jears of age, in 
extreme shock, wlio died fifteen hours after admission Post-mortem examination 
re\ealeJ a rupture of the small intestine and fracture of the base of the skull The 
second case was a woman, fortj jears of age, who had been struck bj an automobile 
twentj-four hours Lefore admission She was treated bj a private phjsician and 
referred to the hospital twentj-four hours later and died a few' hours after admission 
Post-mortem examination rc\ealed a rupture of the jejunum, fractured tenth left rib 
and laceration of the pleura There were ten cases that w'ere operated upon, three of 
which lived and seven of which died Of the three cases that Ined, tw'o had been injured 
twentv-four hours before operation, and in all three cases the rupture was found m the 
ileum Of the seven cases that died, all w'ere admitted and operated upon immediatelj 
Ruptures were found in the transverse colon in one case, in the jejunum m one case, in 
the ileum in four cases, and in another case the records merelj' stated small gut 

Ruptuics of the Bladdci — There were foui cases in this series, with one cure and 
three deaths One patient was a man, thirtv -three jears of age, who had been kicked 
III the lower abdomen bj a horse He was admitted to another hospital and discharged 
the same daj', but after I eing discharged from the other institution he complained of 
frequencj' of urination and passing oiilj' a small amount of urine at a time On admis- 
sion to Bellevue Hospital he complained of pain, as well as frequencj' of urination 
Examination revealed definite fulness over the left lower quadrant and oiilj' a few 
cubic centimetres of urine obtained on catheterization, with hematuria A diagnosis of 
extraperitoneal rupture of the bladder was made and the patient was operated upon and 
a rupture found near the base of the bladder A superpubic drain was inserted and a 
cigarette dram at the site of rupture The patient made an uneventful convalescence, 
being discharged on the sixteenth dajr, with the suprapubic wound healed Of the cases 
that died, one had a rupture of the bladder and small intestine, and a fracture of the 
skull, and was brought in unconscious He was operated on fortj'-eight hours after 
admission and died twenty-four hours later The second case was a man, fifty-six j'ears 
of age, who had been intoxicated and did not know how he had been hurt, but 
plained of pain and swelling in the lower abdomen He was operated upon and loun 
to have a rupture of the bladder with diverticulum of same The third case, fortj'-three 
J'ears of age, fell down an elevator shaft receiving a fracture of the pelvis and a fracture 
of the transverse process of the lumbar vertebra I saw this patient immediate j' 
on admission and suspecting a rupture of the bladder advised immediate catheterizatmu, 
but this was advised against bj' a urologist, as he felt the patient had a cord injurj' 
patient was operated upon after twenty-four hours for a ruptured bladder, but he deve 
oped an extensive osteomj'elitis of his pelvic bones and died ten months later 
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Rupim es of the Stomach —One patient, six years of age, was admitted to the hos- 
pital immediately after being hit by an automobile An emergency operation was done 
and the patient found to have a rupture at the cardiac end of the stomach which was 
repaired by s mple closure and the patient died a few hours later 

In the diagnosis of rupture of the intestine one is confronted with a 
very difficult pioblem, but if the injury has been directly over the abdomen 
witl out injury to the ribs or the pelvis, it should make one suspicious of a 
rupture of the intestine One should tiy to detect the absence of liver dul- 
ness, and in these cases X-rays of the abdomen should be taken to determine 
the presence of gas In cases of rupture of the bladder the location of the 
injury is of considerable aid, and if the trauma has been directly over the 
pubis, or if there is a fracture of the pelvis, one should be suspicious of a 
bladder injury Of course, catheterization of the patient is important, par- 
ticulaily if the bladder is filled and the fluid is not withdrawn, or if bloody 
urine is obtained It is well to remember that one can have intra-abdominal 
rupture of the bladder and the catheter inserted into the abdominal cavity 
and the same amount of fluid withdrawn as is introduced Tieatment of 
rupture of the intestine, of course, requires immediate surgical intervention, 
but one should be leasonably certain that he is dealing with a ruptured 
intestine before submitting the patient to a laparotomy If there is a ques- 
tion of doubt, It is to the patient’s interest to follow the policy of watchful 
waiting, rather than submit him to an exploratory operation 

In the treatment of rupture of the bladder one is justified, if in doubt as 
to the diagnosis, in making a suprapubic exploration, for this can be done 
under local anesthesia without doing the patient any particular harm, while 
cystoscopic examination m these patients is very painful and shocking and 
does just as much damage as a suprapubic incision 

Ivjui les to the Chest Svnulatmg Abdommal Injut ws — I have not included 
chest injuries in this report, but I would like to call attention to the fact that 
ruptures of the lung, with pneumothorax, will produce symptoms which are 
referred to the abdommal cavity, and these patients are frequently explored 
with negative findings when at autopsy a correct diagnosis is made This can 
be avoided if one makes a careful jDhysical examination, or takes X-rays of 
the chest Dr Fenwick Beekman has stressed this point in a recent paper 
which is to be published, and I refer those who are interested to his paper 
Palliative Tieatment of Abdominal Injnues — There is an element of 
danger in the use of blood transfusions in this type of case, particularly if 
the patient is given large tiansfusions of 500 to 800 cubic centimetres Need- 
less to say, the transfusion is given rapidl}’- and the blood pressure is raised 
suddenly and in so doing the blood clots may be dislodged If transfusions 
are employed the patient should not be given over 250 to 300 cubic centi- 
metres at a time, and this may be repeated if necessary On the Fourth 
Surgical Division at Bellevue Hospital we have been using, for the past year 
and a half, the gum glucose solution as used at the Woman’s Hospital This 
consists of 6 per cent gum acacia and 20 per cent glucose in 500 cubic cen- 
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timetres of saline, given at the latc of 4 ctilnc centimeties per minute, at a 
temperatuie ranging between 102° and 105°, 01 in other words, taking two 
houis to inn in 500 culnc centimetres of the solution This has given very 
satisfactoiy lesults and has a field of usefulness 

CONCLUSIONS 

1 Cases of letioperitoneal haemorrhage may simulate mtra-abdominal 
injui}’-, but with the aid of the histoiy and the location of the injury, the 
diagnosis should be made These cases, of course, should never be oper- 
ated upon 

2 In cases of mtia-ahdommal haemorrhage, if the haemorrhage is due to a 
luptined liver, conscnative tieatmcnt should he followed, and in cases of 
luptuie of the spleen the patient should be obser\ed and treated for shock, 
and opeiated upon only if theie are signs of continuous bleeding 

3 In cases of luptiue of a hollow'^ viscus, immediate surgical intervention 
IS essential, but one should not submit these patients to a laparotoiu}’^ unless 
he IS certain of the diagnosis, as an cxploratoiy laparotomy does not serve 
the patient’s best interest 
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Acute pancreatitis can be diagnosed before opening the abdominal 
cavity Fitz indicated that this abdominal catastrophe should be suspected 
when violent epigastric pain is followed by vomiting and collapse These, 
however, are fulminating cases The conception that acute panel eatitis can 
be diagnosed only at necropsy, or at the operating table, is no longer tenable 
The possibility of acute pancreatitis, if borne in mind whenever an acute 
upper abdominal mishap presents itself, oflers no greater difficulty m 
diagnosis than any othei acute suigical condition 

Attention to the symptomatology of these eighty-eight cases herein 
reported may be of value in crystallizing the outstanding signs, the better to 
diagnosticate this condition Early diagnosis leads to better prognosis, for 
in the two series previously reported,^ the mortality rate dropped fiom 62 
to 17 per cent Sevent}'-five per cent of the latter group was diagnosed 
pre-operatively 

Etiologically, acute pancreatitis may result from (i) pyemic involvement, 
(2) by contiguity, (3) by lymphogenous extension, (4) retrogression of 
bile into the pancreatic duct, or (5) reguigitation of duodenal contents into 
the duct of Wirsung 

Pyemia seems to play little or no role, for early isolation of bacteria has 
never been accomplished Extension by contiguity from gastric or duodenal 
ulcer may occur, but acute panel eatitis is very infrequently encountered with 
these changes In our eighty-eight cases no mention was made of any 
pathological lesions in these organs, but the realization that many cases did 
not allow of complete exploration must be remembered 

Experimentally, the injection of enterokinase into the duct of Wirsung 
produced acute pancreatitis However, the probability of this modus operandi 
must be exceedingly rare, notwithstanding the work of Williams and Bush 
These investigators observed post-mortem dilatation of the biliary orifice 
as though it had been recently traA'ersed by a stone By dilating the biliary 
orifice of dogs by the passage of glass balls, they produced pancreatic necrosis 
They concluded that regurgitation of intestinal contents may also be respon- 
sible for the production of pancreatic necrosis 

Infection of the pancreas via the emphatics as propounded by Maugeret 
Ainspeiger, and Deaver is based on the contention that the pancreatic 
lymphatics bear a veiy intimate relation with those of the biliary tract, 
secondly, on the fact that enlarged lymph nodes are found about the head 
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of the pancreas in acute inflammations of that gland, and, lastly, that 
anatomically regurgitation of bile into the duct of Wirsting can occur in but 
two of the four varieties of papillae of Vater embryologically possible 

The lymphogenous hypothesis carries with it the assumption, however, 
that infection spreads against the stream and diiectly through the lymph 
nodes Infection does not run up stream, nor does it break the locks of 
lymph nodes Experimentally, Archibald observed enlargement of lymph 
nodes by injecting bile into the duct of AVirsung Swollen nodes would in all 
probability prevent the spread of infection from the gall-bladder to the 
pancreas and vice veisa Bartels maintains that no intervening lymph nodes 
connect the biliary passages and panel eas and Nordmann vas unable to pro- 
duce any pancreatic 
changes b y introducing 
bacteria into the gall-blad 
der after tying oft the 
common duct 

Retrojection of bile 
into the pancreatic duct 
resultant pancreatitis was 
first obserAed by Opie at 
autopsy A small calculus 
had lodged in the diver- 
ticulum of Vater, thereby 
forming a common pas- 
sagew ay of the ductus 
choledochus and the duct 
of Wirsung Bile-stamed 
fluid was present in the 

pancreatic duct, for the 
Chart I— Illustrates the four \ 'inet.es of pipill-c of Vnter prevented the 

influx of the bile into the duodenum He then produced the disease experi- 
mentally by injecting bile into the duct of Wirsung Infected bile he found 
more active than normal bile Flexner showed that it was the bile salts 



that were the activating agents in the production of necrosis, and that mucus 
greatly inhibited the activity of bile Infected bile induced fulminating 
pancreatitis 

Nevertheless, the mechanism of retrojection where no calculi were found 
m the ampulla still remained unexplained Archibald showed that spasm of 
the sphincter Oddi could withstand pressure greater than that issuing from 
the biliary tract Pancreatic lesions were produced by the temporary physio- 
logic closure of the sphincter with spasmodic damming back of bile into the 
pancreas Application of hydrochloric acid to the duodenal orifice of the 
ampulla produced prolonged sphincter spasm, so that fluids could be forced 
into the pancreatic duct by increasing the pressure in the biliary passages 
This observer believes that bile frequently enters the pancreatic duct without 
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much damage To produce pancreatitis, bile must be infected, the propor- 
tion of biliary salts increased, or normal bile under considerably increased 
pressure Nordmann purse-stringed the ampulla with resultant jaundice 
and biliary tract dilatation, but produced no pancreatic involvement We 
may assume, therefore, to induce pancreatitis not only must bile be infected, 
but an increased biliary pressure must be counterbalanced by unusual 
sphincter spasm 

Acute pancreatitis is not a primary disease, but rather a sequela Whethei 
we favor one or the other hypothesis m its production, we must face the fact 
that biliary disease is usually the precursoi It is more than mei e coincidence 
that Egdall found biliary calculi in 50 per cent of his cases and 75 per cent 
complained of gall-bladder symptomatology As for the few cases 111 which 
no biliary pathological lesions or symptomatology was found, it is well to 
recall the work of Hess, who produced acute necrosis by tying the pancreatic 
ducts at the height of digestion, and that of Pratt, who did the same in 
fasting animals with no necrosis resulting 

In analyzing these eighty-eight cases, we have taken fat necrosis as a 
criterion upon which the diagnosis was based It might be mentioned that 
acute pancreatitis with no fat necrosis resulting is a possibility, for we have 
encountered cases of acute pancreatic oedema with many other concomitant 
findings We deemed it advisable, however, to include only those cases 111 
which fat necrosis was demonstrable 

Females were affected 111 88 per cent of our cases Our female-male 
ratio was the same in acute pancreatitis as in our gall-bladder disease. Reiser 
and Korte’s observations to the contrary notwithstanding The former 
observed males predominating 79 to 42, the latter 30 to 14 If we regard 
gall-bladder disease as the important factor m the etiology of pancreatitis, 
males and females are alike affected 

Fifty per cent occurred in the fourth and fifth decades , the youngest 
was nineteen, the oldest seventy 

Previous gastro-mtestinal disoiders are of great "significance All but 
eight gave some history of “dyspepsia” , of these four had repeated alimen- 
tary disturbances for three to four weeks prior to admission Fifty-three 
per cent gave a definite history of biliary disease 

Pancreatic symptomatology in its acute manifestation depends on the 
activation of trypmogen into trj^psm Digestion of protein by this liberated 
enzyme, whether it be blood-vessels, lymph-vessels, or pancreatic cells, all 
share in the catabolic process Pancreatic celF through digestion liberate 
lipase and, consequently, not only trypsin and lipase circulate through lymph 
channels, but their products of incomplete digestion as well 

Symptoms are, therefore, due to local pancreatic irritation, as veil as 
those due to the cii dilation of toxic products Inflammation of the pancreas 
results in oedema and swelling of that organ Stretching of the pancreatic 
capsule induces pam Diaphragmatic excuision may be obstructed Biliary 
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drainage into the duodenum impeded Pressure on the abdominal brain 
should he taken cognuance of m explaining acute panel eatic symptomatology 

Cii dilation of foieign piotem and its products of incomplete digestion 
may m pait explain the se\ ei e tox.emia some of these patients present Diges- 
tion of blood-vessels contributes the hc'cmorrhagic features to the picture 
Inflammation of the peritoneum to the irritants circulating under its serosa 
depicts the leaction of this memhiane and, finally, the uhole picture cn 
viossc woiking simultaneously presents a definite clinical entity that can 
he recognized 

Syuiptomatologv — Constant epigastric pain is most frequently encoun- 
tered Eighty-six of oui senes complained of epigastric pain, often described 
as splitting in character, as though something within were trying to force its 
way out Some also complained of right hypochondiiac pain, others of gen- 
eralized abdominal pain Ten had peisistent backache Backache was 
tioublesome in fifty-eight of our cases Left hypochondriac pain was present 
in thirty-seven cases 


Chart II 

PaiH w Acute Paucreahtts 


Loc^tlon 

Number 

Per cent 

Epigastric 

86 

97 

Hypochondriac, right 

59 

67 

Backache (left lumbar) 

58 

66 

Hypochondriac, loft 

37 

41 

Generalized abdominal 

17 

19 


Pain 111 acute panel eatitis is of intense seventy Frequently, morphia in 
repeated doses fails to alleviate it It is quite interesting to note that patients 
often volunteer the information that a h)'podermic failed to ease their discom- 
fort, whereas pieviously lelief was immediate with one dose of morphia 
Vomiting is a very tioublesome and persistent complaint It is never 
progressive Eighty-five of oui eighty-eight vomited Emesis is never fecal 
111 charactei, and can usually be reliei'^ed b)' a single gastric lavage thus 
differentiating it from acute intestinal obstruction situated high up 

Foreign protein injected into the circulation calls forth a peculiar train 
of symptoms which has been designated allergic These at times predomi- 
nate in acute pancreatitis Shock, collapse, cyanosis, dyspnoea and m some 
instances dermatologic reactions, occur Exactly how much pressure on the 
semi-lunar ganglion adds to the picture it is difficult to say, but these patients 
when seen early present an asthenia peculiarly characteristic of pancreatic 
disease Cyanosis may in part be due to dmphragmatic embarrassment 
Forty per cent of oui cases were cyanotic Seventeen were m shock 
on admission 

Temperature pei se aids us not at all in the diagnosis, for in twenty-nine 
cases It was normal In but eight did it rise above 102 degrees Fahrenheit 
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Quite interesting, however, is the tempeiature-pulse latio, for we observe 
that the pulse rises out of all propoition to the temperature elevation 

Icterus due to pressuie of the pancreas on the ductus choledochus is nevei 
severe Twenty-eight were jaundiced and five others had bile in the urine, 
notwithstanding the absence of icterus in the scleree or skin 

Peritoneal reaction due to the chemical irritants, trypsin and lipase, with 
their incomplete products of digestion ciiculating in the subpei itoneal lymph- 
atics, presents the same signs as pentomtis due to infection This inflamma- 
tion may be local or diffuse Local peritonitis due to mechanical stretching 
of the pancreatic capsule by the oedema of that gland adds the local signs of 
tenderness to those due to the chemical iiiitant Epigastiic tenderness was 
present in 66 pev cent of the cases and left costovei tebi al in 32 per cent 
Chait III reveals wheie tenderness was elicited 


Chart III 

Tenderness tn Acute Pancreahhs 


Location 

Number i 

Per cent 

Epigastric 

58 

66 

Hypochondriac, right 

50 

57 

Hypochondriac, left 

31 

35 

Costovertebral, left 

28 

32 

Generalized abdominal 

17 

19 


Constipation, and not diarrhoea, is the lule The latter condition when 
present depicts a late manifestation, and one in which considerable paiicieatic 
tissue has been necrotized Constipation is not complete, of value in differ- 
entiation from intestinal obstruction The silent paretic belly of acute pan- 
creatitis offers a marked contrast to the one of mechanical obstruction 111 
intestinal obstruction 


Other Symptoms m Acute Pancreahhs 


Symptom 

Incidence 

Percentage 

Cyanosis 

58 

66 

Shock 

17 

19 

Emesis 

86 

97 

Abdominal distention 

39 

46 

Jaundice 

28 

32 

Urticaria 

2 

2 5 


Every gradation of pancreatitis may be encountered Three cases of 
different seventy are cited below 


S R , female, age twentj -three 3 ears, married, was admitted to the Jewish Hospital 
Januar}' 12, 1920 complaining of general abdominal and left lumbar pain Pam started in 
the epigastrium and then radiated to the mtrascapular region Pam was associated with 
vomiting The first attack occurred four months prior to admission She had manv 
minor attacks in the past two months Since the birth of her cinid four months ago 
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tlie patient has experienced fulness and pressure in the epigastrium Each attack was 
associated with dark-colored urine and light-colored stools For the past four dajs the 
pain m the cpigastnuin has been knifc-likc, radiatnig to tlie back and intrascapular 
region, associated with fc\crishncss and weakness and necessitated an injection of 
morphin Three hours later the patient experienced a similar attack which required 
another hypodermic of morphia She was admitted with constant dull epigastric pain 
and vomiting Ihc bowels liavc been constipated In all, four injections of morphia were 
administered Pam still persists, but is not as severe Phjsical examination discloses 
cyanosis with an icteric tinge to tlie sclcrx Patient is rather anxious Looks “all in,” 
asthenic Tenderness elicited in right hj pochondrium and right iliac quadrant, left 
costovertebral tenderness, and epigastric tenderness, with the sensation of a mass in this 
area On opening the abdomen there was a gush of beef broth fluid (serosanguineous) 
The gall-bladder waas norm il in sire It appeared normal No stones Omentum 
granular, swollen, oedematous with considerable fat necrosis Parietal peritoneum studded 
WMth areas of fat necrosis Section of omentum rcmo\cd Pancreas drained Pathological 
report show'ed omentum contained areas of congestion surrounding areas of fat cells 
convalescence was uncientful except for three dajs of diarrhrca (eight to ten movements 
a day) Patient discliargcd in twcntj-fi\e da\s, recovered 

B Z, female, age fiftj-two \cars, married, complained of abdominal pain one ^ear 
ago, had severe abdominal pain radiating to the back and shoulders, associated wath 
vomiting, chills, and fc\er Another attack ensued two months later Attacks recently 
recurred everj w'eek or two For the past month lias liad pain c\ery other daj 
Vomited once on admission On plnsical examination no icterus or cjanosis W'as 
present Abdomen distended Tender in epigastrium and left lumbar region Tem- 
perature, 1008° F Pulse, 88 Respiration, 28 At operation the gall-bladder con- 
tained many small stones The gall-bladder was thin Small amount of beef broth 
escaped Fat necrosis on omentum On opening the gastrohepatic omentum, the pan- 
creas was found sw'ollen and indurated Cholecj stcctonw with drainage resulted m 
recoverj in seventeen dajs 

I C , age fifty-five jears, male, married, had epigastric pain for manj years He w'as 
admitted complaining of severe epigastric pain for twentj-four hours Pam was present 
throughout the abdomen Vomited three times On examination patient presented a 
picture of shock and asthenia, skin cold and clammv Abdomen distended and tender 
throughout Marked left costo^ crtcbral tenderness Cjanosis of face and extremities 
Temperature, 982° F Pulse, 112 Respiration, 30 At operation considerable beef 
broth fluid in general peritoneal cavitj and lesser sac Omentum granular wath con- 
siderable number of fat necrosis Pancreas enlarged, hamiorrhagic, wath large areas of 
necrosis Pancreatic capsule incised and drained Patient succumbed in twentj^-four hours 

The diagnosis rests on the preAnous gall-bladder history which now 
presents a symptom-complex somewhat different than heretofore Morphin 
no longer alleviates the pain, jvhich now ladiates from the epigastrium trans- 
versely to the left The cyanosis, slightly icteric tinge of the sclerse or skm 
together with the peculiar asthenia and dyspnoea make the picture of acute 
pancreatitis Tenderness elicited over the left upper quadrant and left 
costovertebral angle should aid greatly m confirmation of the diagnosis 

The differential diagnosis of acute pancreatitis must be clearly analyzed 
because it simulates so many other upper abdominal entities Acute chole- 
cystitis, particularly the suppurative variety, requires careful consideration 
This IS especially true where impending perforation and localized peritonitis 
may be present We are here aided by the presence of a palpable mass which 
attaches itself to the lower border of the liver Pear-shaped, globular, this 
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mass denotes a distended gall-bladder due to cystic duct block Irregularity 
or boggmess of this mass may be caused by an adherent omentum protecting 
an impending blow-out or a perforated gall-bladder Because of its super- 
ficiality, light palpation, by placing the palm of the hand on the abdomen 
with the patient breathing slowly and deeply, makes for easy disclosure of 
the mass If an exudate extends into the subhepatic region, the patient fre- 
quently will limit perceptibly the respiratory excursions , abdominal breathing 
IS lacking Thoracic breathing is the rule In these cases slight cyanosis of 
the face is present and is often mistaken for the cyanosis of acute 
hsemorrhagic pancreatitis 

Perforation of a diseased infected gall-bladder into the free abdominal 
cavity, with resultant biliary peritonitis, produces shock which may well 
simulate the shock of acute pancreatitis, but no difficulty should be encoun- 
tered in differentiating the two because of the preexisting gall-bladdei story 
Usually the patient had been confined to bed with an acutely distended 
cholecystitis, too frequently receiving so-called medical tieatment m the 
hope that the cystic block, which may be due to stone or tumefaction, will 
subside and reestablish drainage 

Erroneous is the contention that gall-bladders rarely perforate, for too 
often have such catastrophes resulted from procrastination If the sudden 
onset of acute pancreatitis be borne in mind, together with the absence of 
the local findings above enumerated, differential diagnosis will not be 
so difficult 

Acute intestinal obstiuction deserves our next consideration, for differen- 
tiation from acute pancreatitis, especially that situated high in the intestinal 
tract, may offer some difficulty Although the shock encountered m the 
sudden snaring of a loop of gut by a band oi apeiture may be great, the 
abdominal findings are easily differentiated from acute pancreatitis by visible 
peristalsis early in the disease, progressive vomiting, a painless abdomen, the 
absence of epigastric tenderness which radiates to the left transversely, the 
absence of left lumbar tenderness, and the absence of the malar flush of 
acute pancreatitis 

Acute renal colic, particularly on the left side, is at times attended by 
extreme pain and shock If theie be absence of radiation down to the groin, 
acute hsemorrhagic pancreatitis must be borne in mind This acute renal 
colic may be due either to a stone oi to pus Pyuria aids greatly in the dif- 
feientiation A sudden torsion of a ptotic kidney with strangulation of the 
renal pedicle may well simulate acute pancreatitis Here the history of 
ptosis in a patient who has lost considerable weight, with a history of Dietl’s 
crisis, and a sudden physical exertion, may be the exciting cause The 
kidney is readily palpated and is found enlarged and tender, if it be found 
in the lumbar region, or it may have been displaced to the mid-abdomen, 
but It will be found mo^able and may be reposited m the lumbar fossa 

Tenderness in the left inguinal region, a definite head zone is not at all 

363 



LINDER AND MORSE 


infrequent in acute hremonhagic panel eatitis, paiticnlarly if considerable 
haemorrhagic fluid lie piesent in the peritoneal cavit}’’ 

Acute hematogenous infection oi cailnmclcs of the kidney at tunes calls 
for diiTerentiation Pleie the antecedent histoiy of some focal lesion, such 
as a furuncle, caibunele, paron}ehia, or some upper respiratory infection, 
etc, \\ith sudden onset m an otheiuisc healthy individual, of a chill, rise in 
temperature, tenderness in eithei lumh.ii icgion with lumbar spasticity with 
or without any urinary symptoms or findings, such as blood or ])us, particu- 
larly if the anterior surface of tiie kidney be the site of adhesions to the 
parietal peritoneum, ma}' he confused with acute lucmonhagic pancreatitis 
The toxaemia the shock the flush paretic abdomen and the characteristic 
epigastric tenderness \\ith radiation to the left of acute pancreatitis are absent 
Perforated gastiic or duodenal uleei vith their antecedent ulcer history, 
then hoaid-hke rigidit}', and scaphoid apjiearance of the abdomen, may well 
be distinguished from the paretic abdomen, the absence of resistance felt in 
the mid-epigastrium with ladiation to the left The early signs of spreading 
geneial peritonitis, the piesence of gas in the peiitoneal cavity, elicited by 
the absence of liver dulness, the absence of malar flush the expiratory 
grunt, exclude the ])iobahihty of acute haemorrhagic pancreatitis Then, 
again, the ulcer patient depicts a countenance characteristic of stomach 
pathology The long thin, drawn dyspeptic ])ortra}ing chronic pain is a 
facies easily lecognizable 

Cardiac and coionary disease requiie consideration Careful cardiac 
examination is absolutely essential before any operatne intervention is insti- 
tuted, for the protean manifestations of cardiac disease may simulate many 
mtra-abdommal catastiophes Pieexisting caidiac histoiy with tender liver 
due to right coronary closure, marked rigidity of the uppci abdomen wuth 
extreme hypersensitiveness of the abdominal w'all, fiequently leads to correct 
diagnostication Electrocardiogiams aie important adjuvants 

Perhaps too often do we ei r, but lathei on the side of making the diagnosis 
of acute pancreatitis when such does not exist, but the knowledge that such 
an entity exists often leads to the coirect diagnosis 

Complete exploration in many instances is interdicted because of the 
extreme gravity of the patient’s condition, but knowdedge of our findings 
111 so far as feasible, aie heie added tbc bettei to understand the disease 
Fat neciosis, as mentioned above, has been taken as the criterion of 
diagnosis This finding is, therefoie, universal in our series 

Biliary disease was a concomitant finding m 84 per cent Calculi w'ere 
found in fifty-foui cases of those piesenting gall-bladder pathology two 
cases cholecystectomy had been pieviously perfoimed In thirteen no men- 
tion of gall-bladder exploiation w'as made Severe acute biliary disease wa® 
never encountered 

Pancreatic inflammation of varying degrees was found Qldema and 
enlargement in forty-nine Htemorrhage, in addition to oedema and enlarge 
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ment, in twenty-three A congested gland was observed in seven cases, six 
fifty-two cases 

The peritoneum piesented the congestive vaiiety of inflammation Fat 
neciosis was found throughout this structure The omental and pan- 
creatic peritoneum weie most frequently involved Beef broth fluid, that 
serosangumeous exudate resulting fiom peiitoneal iintation, was present in 
were necrotic, and m three abscesses were piesent 

Intel estnig is the observation that the omentum in acute pancreatitis 
assumes a pecuhai grayish-yellow, and may feel gritty This finding, 
pointed out m 1915,^ leads to the exploration of the panel eas, thereby dis- 
closing pathology otheiwise unsuspected This characteiistic granular 
omentum was encounteied m 43 per cent of our cases At times, this apron- 
hke structure assumes such swe as to allow of palpation before cehotoni}'’ 


Operative Findings in Acute Pancreatitis 


Observation 

Incidence 

Per cent 

Fat necrosis 

88 

100 

Gall-bladder disease 

74 

84 

Biliary calculi 

54 

61 

Beef broth fluid 

52 

59 

Granular omentum 

38 

43 


Pancreatic Findings 


(Edema and enlargement 49 

(Edema, enlargement and hsemorrhage 23 

(Edema, enlargement and congestion 7 

Necrosis 6 

Abscess 3 

Tail involved 2 


The immediate treatment resolves itself into saving life Relieve the 
pressure on the semilunar ganglion and common duct by opening the pan- 
creatic capsule If the patient’s condition warrants, the operation of choice, 
cholecystectomy, removes the source of infection At times drainage of the 
gall-bladdei must suffice to dram the pancreas 


Operative Procedure 


Procedure 

! 

Cases 

De-iths 

Mortaliti 

Per cent 

Cholecystectomy with drainage 

20 

2 

10 

Cholecystostomy with drainage 

40 

7 

17 5 

Choledochostomy vith drainage 

2 

0 

0 

Choledochostomy \\ ith cholecj^stectoint 

3 

0 

0 

Pancreatic drainage 

23 

U 

60 

General average 

88 

23 

26 
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Twenty-three of our patients succumljecl Our rather high mortality 
rate of 26 per cent compares favorably with all others We must recall, 
however, that operation is being performed m a very serious complication of 
disease which if treated early' is more amenable to recovery Proper early 
treatment of biliaiy disease will decrease the mortality rate of acute pan- 
creatitis The time to intervene is when the disease is still limited to 
the gall-bladdei 

SUMMAR\ 

1 The etiology of acute panel eatitis is discussed pro and con Emphasis 
of gall-bladder disease as piecursor cited 

2 Eighty-eight cases analyved with especial refciencc to symiptomatology 

3 Differential diagnosis stressed 

4 Operative findings recorded, opeiative procedures with results obtained 

5 Acute pancreatitis can he diagnosed pre-operatu ely if the existence of 
such an entity' be borne in mind 

6 Early treatment of gall-bladder disease encouraged 
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REVIEW OF THE OPERATIONS DONE ON THE GALL- 
BLADDER AND DUCTS* 

By John H Gibbon, MD 

oi Philadelphia, Pa 

Nearly every operation -which has been introduced has been subjected 
to a certain amount of abuse, which has usually taken the form of employ- 
ing it 111 the absence of indications or even in the presence of contraindica- 
tions It would appear that time alone can determine the actual value of a 
surgical procedure Many operations have failed to stand the test of time 
and have been relegated to oblivion, others have become fixtures although 
their fields of application may be far more limited than early enthusiasts 
thought possible A glance over the history of surgery gives innumerable 
illustrations of these statements One has but to recall the operation of 
ovariotomy and its world-wide abuse, that of removal of the coccyx to cure 
all manner of ills , those done for visceral ptoses , colectomy for constipa- 
tion, not to mention its claimed benefits m thyroid disease, cystic disease of 
the breast and insanity, and the employment of gastro-enterostomy for the 
cure of epilepsy These are only a few examples that come readily to mind, 
but they are sufficient to show that it is well to cast a philosophic eye over 
our work from time to time and not be carried away by enthusiasm for any 
one procedure 

The operations above mentioned have and probably always will have a 
definite place m surgery, but no surgeon today thinks of giving them the wide 
and wholesale application they once had One leason for the foolish and 
unwarranted employment of operations has been the fact that he who ques- 
tions a popular dogma or fad lays himself open to the criticism of being a 
conservative or behind the times, and most men of judgment have been con- 
tent to stand aside and silent until time has done its work The best illus- 
tiation one could find of this truth is the history of resection of the colon 

The foregoing remarks are made as an apology for what is to follow in 
a consideration of the different operations done on the bile passages and in 
an attempt to estimate their relative values The determination to discuss 
this subject is largely due to a prevalent idea among some surgeons and 
internists that the removal of the gall-bladder is a cure-all for all the dis- 
eases and infections of the biliary passages, and yet this is no more tiue 
than the claims made for some of the operations already mentioned, no more 
true than the belief that colectomy cures hyperthyroidism and insanity The 
one point that needs constant reiteration and emphasis m surgery of the bile 
passages is not the particular type of operation, but to be sure of the condi- 
tion of the common duct and liver, and that m the case of stones none 
are overlooked 

■^Read before the Philadelphia Academj of Surgerj, April i, 1929 
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Cholecystosloni)’- was the fii st opciation done for gall-stones and empyema, 
and although pcifoimed se\cial times m the seventeenth century it was not 
generally piacticed until the late eighties of the last centur}’’ Petit in 1743 
did this operation for the first time with the deliberate purpose of removing 
stones The previous opeiations weic rare and most of them may be classed 
as accidental pei foimances Notwithst.andmg Petit’s publication nothing ranch 
was done in gall-bladder suigciy until the latter halt of the last century and 
at this time, a number of American suigeons began to publish their operations 
Bobbs in 1867 pcifoimed the first tholeu stostoniy 111 one stage, previous 
to this adhesion of the g.ill-bladdci to the abdominal wall was awaited or 
effected before the gall-bladdei was opened Ignoiant of Bobbs’s operation, 
a niimbei of surgeons in different jiarts of the world 111 the next ten years 
performed cholec3'stostomy Both Keen and Alai 1011 Sims, cognirant of 
Bobbs’s publication, leportcd similar operations in 1877 Tn most of the early 
opeiations the manipulations weic confined to the gall-bladder itself In the 
early eighties, operations on the gall-bladder had become pretty' well estab- 
lished, laigel)' due to the work and publications of Langcnbuch Within the 
next ten years cholescy'stostomy' was giadually recogni/ed as the proper opera- 
tion for gall-stones and infections of the gall-bladdci 

In recent years so little has been said of it and so much of other operations 
that one might suppose that m the modem clinic it was no longer employed 
Notwithstanding the development of other and better opeiations for most of 
the cases, this operation still has its place and its definite indications and is 
often a hfe-savmg pioceduie wdien the othei operations would carry' w'lth 
them too great a risk Any' surgeon of long experience can recall scores of 
patients very ill fiom empyema of the gall-bladder permanently' cured by 
simple incision, removal of stones and diainage and w'ho certainly' w'ould 
not have withstood the more formidable proceduic In such cases this opera- 
tion IS easily carried out w'lth infiltration anaesthesia If the stones are all 
removed it is remarkable how' few' of these patients have any' further trouble 
It is true that a very small percentage may' have strictures w ith persistent 
mucous fistulas lequinng subsequent cholecy'Stectomy' The recurrence of 
stones is one of the arguments stiongly' put forw'ard against this comparatively 
simple operation, but I should like to say that m my ow'ir experience the 
re-development of stones has been most unusual, and that if a stone is found 
at a second operation, it was piobably' overlooked at the fiist operation I see 
recurrences after my operations for hernia and for duodenal and gastiic ulcer, 
but recurrence of gall-stones is a rarity I recall one case of definite recur- 
rence of stones The patient w'as a physician from w'hose gall-bladder, many 
years ago, I removed a number of stones He came back in about a year su 
fering as before, and I was sure I had ovei looked a stone, but at the secou 
operation, I found not one but tw'enty-five Iight-coloi ed stones all of the same 
size This case stands out m my' memory as a unique experience All surgeons 
will agree that most stones found at a second opeiation represent ‘ left overs 
m the cystic or common duct and it would seem pertinent to observe m i 
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connection, that if stones are overlooked, the patient is better off with than 
without a gall-bladder 

The experience and ability of the operatoi should always be taken into 
account when the choice of operation is being considered, and where these 
are lacking, cholecystostomy should be done, especially when the patient is a 
poor risk and access to the structures difficult Nothing seems to me more 
absurd than the statement that cholecystostomy can les with it as high a mor- 
tality as cholecystectomy Such an opinion is based on the statistics of large 
clinics and of experienced surgeons without regaid to the fact that the 
extremely ill patients, and those who are bad iisks are the ones usually sub- 
jected to cholecystostomy In many of the cases of stones or sand in the 
common duct, especially if complicated by jaundice, I believe it is wise to pie- 
serve the gall-bladder, for it is these cases that are apt to have furthei trouble, 
and in such circumstances thej’- are better off with a gall-bladder In the aged 
also cholecystostomy is often better than cholecystectomy 

Cholecystectomy is not a new operation, having been first and successfully 
done by Langenbuch in 1882 It is today the most commonl}’- performed oper- 
ation for stones and infections of the biliaiy passages and may be looked 
upon as the ideal operation in most cases, but it is not in any sense a cure-all 
nor IS it indicated in all cases Before discussing this opeiation, when I will 
refer to certain objections to it, I should like to say that in my last three 
hundred operations on the gall-bladder and ducts, the gall-bladder has been 
removed m about 70 pei cent This will show that I give it a wide field 
of application 

Fust of all let us considei the physiological effect of the removal of the 
gall-bladder It has been shown by experimentation on animals and confirmed 
by observations at later opeiations on patients, that an inevitable result of 
cholecystectomy is a dilatation of the common duct, of the hepatic ducts and 
of all their radicals Whether this is particularly harmful I doubt, but it rep- 
resents a disturbance of the whole biliary circulation One is only justified 
in bringing about this anatomical change, with its physiological disturbance, 
by definite disease of the gall-bladder This statement is made ivith the 
thought in mind that many normal gall-bladders are being removed and many 
others which only represent a participation m a geneial biliary infection, which 
IS but little helped by cholecystectomy Another aspect of this operation that 
needs considei atioii is the danger in its performance of injurj^ to the common 
duct The importance of avoidance of such injury has been repeatedly stated 
and yet the evidence of it is multiplying in every surgical clinic in the shape 
of strictures of the common duct following cholecystectomy “done elsewhere " 

I would not say that all these strictuies are the result of injur}’’ of the duct 
at the first operation, but I believe nearly all of them are The harm is done 
by the careless use of foiceps supposedly applied only to the cystic duct and 
to contiol bleeding fiom the cystic aitery The injury is not recognized until 
later when a persistently increasing jaundice is obsened In the last issue 
of Si(}gciy, Gynecology and Ohstclncs (IMarch 27) Walters, of the Ma}o 
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Clinic, reported seventeen cases of stricture of the common duct, in thirteen 
a cholecystectomy had been done "elsewhere” and in three a cholecystostomy 
had been done Stricture of the common duct does undoubtedly occur from 
causes other than traumatism, but it is significant that the large majority fol- 
low cholecystectomy Othei leports and expeiience confirm the above figures 
Another statement which I am sure is incorrect and yet one hears it fre- 
quently, IS that fewer and less crippling adhesions follow cholecystectomy 
than cholecystostomy Has anyone ever seen any more dense and extensive 
adhesions than at a second operation after the removal of the gall-bladder? 
This IS not put forward as an argument against cholecystectomy, but only an 
attempt to look facts in the face and oppose spurious contention The adhe- 
sions after removal of the gall-bladder are said to be due to the introduction 
of a diaiii, and attempts have been made to do auay with it In many cases 
the drain is not necessar}^ but the difficult)’’ is to know which they are It 
IS a common observation that in a small percentage of cases after cholecys- 
tectomy, leakage of bile occurs If there is no loosening of the ligature on 
the cystic duct, this drainage probably comes from open radicals in the gall- 
bladder bed and no amount of careful suturing wull ahvays prevent it Hav- 
ing lost one case from infection following bile leakage, I long ago abandoned 
closure without a soft rubber dram 

In a number of cases the removal of the gall-bladder becomes a very diffi- 
cult procedure and its accomplishment may so add to the risk as to offset its 
advantages In many of these cases wdiere I have been most anxious to remove 
it I have resorted to subperitoneal excision, an operation w’ell described by 
C L Gibson, and similar to the “rat-tail” operation sometimes employed m 
removing a very adherent appendix (Annals or Surgery, vol Ixxxiii, 
p 613, 1926 ) I have already referred to the importance of removing all 
stones, but I cannot leave the opeiation of cholecystectomy wuthout saying 
that it should never be done wnthout absolute knowdedge that the common 
duct IS free of stones and obstiuction A dilated common duct m the presence 
of a functioning gall-bladder means obstruction and it sbould be opened 

In regard to the removal of stones fioin the common duct, I have but one 
thing to say , if one has a troublesome stone 111 the ampulla or in the duodenal 
portion of the duct, it is often bettei and more safely removed through an 
incision in the duodenum than by forceps passed into the duct Much damage 
can be done to an inflamed or even to a normal duct by rough instrumenta- 
tion, with great likelihood of subsequent stricture The forcible passage of a 
probe or forceps through the duct to make sure of its patency is equally 
fraught with danger Avoidance of tiaumatism to this delicate and essential 
passage should always be kept in mind in operations involving it 

Anastomoses of the gall-bladdei 01 common duct wuth the stomach or 
duodenum, although not new operations, having been flrst successfully done 
in the eaily eighties, have been recently perfected and constitute- well-recog- 
nized surgical procedures of value in cases of insurmountable obstruction of 
the common duct For a time it seemed that these operations offered “a way 
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out” of many troublesome situations, and being so often successfully accom- 
plished, their field of application was gradually enlarged, including even the 
treatment of duodenal and gastric ulcei I confess that I had begun to feel 
that this method of internal drainage was the answer to many of our gall- 
bladder, common duct, and hvei pioblems In our zeal for improving and 
simplifying the technic we lather put aside any question of possible danger 
from an ascending infection The opeiations became much easier by the use 
of catheters or small rubber tubing as a splint and as a means of insuring 
adequate drainage, although some surgeons insisted that a large stoma with 
diiect approximation of the mucous membrane was the better piocedure The 
tolerance of the tubes had already been shown by Fieri e Duval, who often 
passed them through the common duct into the duodenum and sutured them 
into position, and I think no subsequent experience has shown that the tubes 
cause any trouble per se, in spite of the fact that many of them have been 
shown in place by the X-rays years aftei the operation Technically these 
operations would seem to offer all that could be desired, and yet I believe the 
future will show that their pei formance is only justified by an obstruction of 
the common duct which cannot be oveicome 

If infection can ascend from the duodenum thiough the normal common 
duct then how much more easily can it take place with a peimanently open 
communication^ Experimentation on animals. X-ray studies and occasional 
clinical observations have, I think, cleaily established the fact that these per- 
manent artificial communications between the bile passages and the stomach 
or duodenum are apt to be followed by a more or less sei ions ascending infec- 
tion Beaver, of Rochestei, Mmn (AicJiivcs of Smgoy, vol xviii. No 3), 
found that after a senes of cholecystogasti ostomies on dogs, infection of the 
biliary passages and liver invaiiably occurred The lontgenologists have also 
shown that at least m some of these cases baiium will ascend into the biliary 
tracts The clinical evidence of infection aftei these operations I am afraid 
we have too often attributed to a faihue of the stoma to perform its function 
Where a tube has been used and is still in situ such leasoning is certainly 
fallacious Walters's cases present an interesting study m this connection 
Although the large majority show an excellent result, 111 spite of the fact that 
many were distinctly bad risks, at least seven of the fouiteen who suivived 
the operation showed subsequent symj^toms of infection which fortunately 
seem to have subsided in most of them The most striking example is reported 
as follows “In one case in which there was a very laige anastomatic opening 
between the duct and the duodenum, severe cholangitis developed two or three 
months following the operation in the absence of extrahepatic biliary obstruc- 
tion It was accompanied by progiessive enlargement of the liver and spleen 
and the formation of ascites With the subsidence of the intrahepatic infec- 
tion, jaundice and fever disappeared but the enlargement of the liver and 
spleen still persisted The ascites, however, disappeared after the adminis- 
tration of a mercurial diuretic ” 
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In February, 1925, I did a choledochoduodenostomy on a patient who had 
been operated upon “elsewhere” in Tanuaiy, 1924, the gall-bladder being 
removed for stones At the first opeiation, troublesome bleeding from the 
cystic aiteiy occuired which was controlled by forceps which were left in the 
wound On removal of the foiceps, drainage of bile began and kept up for 
some time Siv months latei a giadually deepening and painless jaundice 
developed When I saw' the patient, a number of months later, his color w'as 
that of dark mahogany When I exposed the common duct it w as greatly dis- 
tended and colorless , on opening it there escaped under great pressure a quan- 
tity of wdnte bile An anastomosis was made with a catheter, the large end in 
the duodenum There was no stone in the ducts and the patient had never 
had any symptoms before or after his first oj^eration of common-duct stone 
The obstruction was due to cicatricial tissue The jaundice giadually disap- 
peaied and the patient returned to his work For the next three 3'ears this 
man had repeated attacks consisting of pain, chills fecer and jaundice all of 
short duration As the tube did not show m the X-ray plates made three 
months aftei operation I thought perhaps the stoma had contracted As his 
attacks became of shorter duration and the intervals between them longer, 
such a theory w'as hardly tenable The patient is now apparently quite well 

It seems likely that infection alone can explain this post-operative course 
This evidence is not piesented wnth the idea of disparaging anastomosis 
betw'een the bile passages and the gastio-mtestmal tract, but to show that 
operations should only be done wdiere there is an irremovable obstruction to 
the normal channel In concluding this discursive and critical review' I w'ould 
offer the follow'ing propositions 

1 Cholecystostomy still has a distinct field in gall-bladder surgerj' 

2 Cholecystectomy approaches the ideal operation, but is not applicable 
to all cases The only w'arrant for this operation js definite pathology The 
normal gall-bladder should not be removed 

3 The anastomoses are only justifiable m the presence of an irremovable 
obstruction of the common duct 

4 More important than the choice of opeiation is the lemoval of all stones 
and the assurance that the common duct is patulous 

5 Drainage is still essential in these operations 
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SURGICAL CONDITIONS OF THE BILIARY TRACT 

By Frank H Lahey, MD. 

OF Boston, Mass 

In any discussion of the gall-bladder and bile ducts, it is of interest to 
inquire as to wbat are the functions of the structures concerning which we 
are to talk This question can leadily be answered as far as the common and 
hepatic ducts go, seiving as they do as the canal along which bile is con- 
ve3^ed to the duodenum, equipped as the canal is with a sphincter of Oddi 
and also with the duct obliquely enteimg through the duodenal wall, so 
that a competent valve is formed We know that bile descends along the 
ducts by secretoiy pressuie, that the ducts are not equipped with sufficient 
musculature foi any maiked contraction, and that even though the gall- 
bladder be removed, although the common and hepatic ducts dilate, still 
bile IS satisfactorily dehveied into the duodenum, and duodenal contents do 
not ascend the ducts to produce infection m the liver 

When we come to discuss the function of the gall-bladder, however, things 
are not as plain We know that the gall-bladder is equipped with muscle 
fibres, we know that the gall-bladder does contract, particularly with a fat 
meal, and yet is never found empty, we know that this conti action can be 
brought about by a hoimone as pi oven by the ciossed ciiculation experiments 
of Ivy and Oldberg, of Northeastern Univeisity What the purpose of 
this organ is, however, without which humans and animals survive so well, 
IS by no means clear Various theoiies have been advanced as to the func- 
tion of the gall-bladder, such as concentration of bile, and there seems no 
question but that this is its most impoitant function^ such as equalization of 
biliary pressure and even bile stoiage, but it must be admitted that what- 
ever the function of this small sac is, it does not appear to be one which 
plays any essentially impoitant part in the body Until physiologists can 
advance our knowledge of the purpose of this structure, we must admit its 
similarity to the vermiform appendix, except foi the vestigial origin of the 
former, and accept the fact that like the appendix it does not appear to 
serve any indispensable puipose, but frequently does serve many undesir- 
able ones 

If one be permitted to thiow out those uncommon cases of carcinoma of 
the gall-bladder '’and traumatic rupture of the gall-bladder, then we can limit 
for practical purposes the causes of the pathological states of the gall-bladder 
with which we have to deal to those of infection and those of calculi, both 
of which conditions, while often separate in the beginning, almost always 
eventually become coincidentally present 

* The Stewart Memorial Address, read before the Pittsburgh Academy of Medicine, 
November 30, 1928 
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We are not with ceitainty awaie as to just how infection reaches the 
gall-bladdei We cannot with ceitainty say that the infection spreads from 
the hvei to the gall-bladder, as has been stated bj' Graham, in the form of 
a hepatitis, although todaj this is the most tenable theory, or whether it 
reaches the gall-bladder by ascension, oi by the blood stream For the pres- 
ent, we can only note the fiequency with wdiich infection occurs in the gall- 
bladder, the destructive effects of infection upon the gall-bladder both as to 
its ability to contract and upon its ability to concentrate bile We cannot fail, 
also, to be impressed wuth the frequency wuth wdiich gall-stones are associated 

w'lth infection in the gall- 
bladder, and wMth the 
probabiht}' that this in- 
fection plays a very con- 
siderable part in the 
jiroduction of gall-stones 
That gall-stones exist 
not infrequently without 
infection we all know, 
as has been stressed by 
Ascboff in his discussion 
of the cholesterol gall- 
stone Everyone wdio is 
dealing wuth gall-blad- 
ders surgically has re- 
peatedly observed those 
pure cholesterol stones of 
canary yellow' or pale 
whitish color wuth crys- 
talline centres in gall- 
bladders wdiich show' no 
evidences of infection 
(Fig I ) It seems probable, therefore, fiom the frequent occurrence of 
cholesterol gall-stones and the cholesterol gall-bladder that some change or 
error in the cholesterol metabolism plays a very considerable part in the 
production of gall-stones 

As the result of oui own practical experience with biliary tract diseases, 
it is at least possible to constiuct in our minds a very reasonable sequence 
of conditions in the development of gall-stones, each one of these condi- 
tions representing states of the gall-bladder w'hich we have seen in various 
individuals at the time of operation We know', for instance, fiom an experi- 
mental point of view', that Dewey has been able to pioduce gall-stones in 
rabbits by feeding cholesterol until a hypercholesterolemia was produced 
We know also that there is an increase m the blood cholesterol in pregnancy 
and in diabetes both conditions w'lth which we have clinically associated a 
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2D — Rlicrophotognphs showing single cholcs 
terol laden polyp like projections of gall blTddcr mucosa The 
cholesterol stains black These are miciophotographs of one of 
the white specks in the so called strawherrj gallbladder 





lie I — The siiijrlc, cninr> \cllo\\, pure cholesterol 
stone 'ind a cliolcsterol gall bladtlei 


ii 




hm 




mii. 


Fig 2 \ — The earlj cholesterol 
(strawberry) gall bladder The fine 
white specks represent cholesterol 
deposits in the mucosal projections 
lining the gall bladder and are shown 
111 the niicrophotogi aph« Figs aC 
and sD 


Fig zB — The cholesterol gall 
bladder which has progressed to the 
stage of multiple small cholesterol 
stones Note the white cholesterol 
plaques still in the mucosa lining the 
gal! bladder 
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lie 3A — Hit tnrU calcium 
bilirubin Mont Nott tlit nb'cnct 
of cliolcstcrol niul tlic tliick walled 
gall bladder 



r ic 3B — Late calcium bilirubin stones 
Note the thick walled gall bladder, the 
absence of cholesterol deposit on the pale 
smooth mucosa, the result of longstanding 
infection 
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definite gall-stone incidence— -in the foimcr much moie than in the latter 
We further know that theie is a h)peicholesteiolemia in jaundice We all 
associate gall-stone incidence uith adiposity, and we are all aware of the 
increase in blood cholestciol uith weight reduction procedures 

A careful inspection of gall-bladdeis lcmo^ed at opeiation wuth the ques- 
tion of the dcvelojiment of cholestciol stones in mind peimits one to observe 
such CMdenccs of ^allous cholestciol changes m the gall-bladder w^all and 
within the gall-bladdei itself that it is possible to construct a mental pic- 
ture of the de\elopment, at least, of a cholestciol gall-stone, from the point 
of deposit of cholestciol crystals beneath the lining mucosa of the gall-bladder 
up to the point of the dc- 
\elopmcnt of fine grams 
of cholestciol in the form 
of sand (Fig 2 \) and 
fiom these to the de- 
^elopmcnt of considei- 
able sized multiple oi 
single cholesterol stones 
(Fig 2B). examples of 
wdiich will be shown on 
the screen 

^^’e now' know' fiom 
tlie w'ork of Boyd that 
the so-called stiaw'berr}' 
gall-bladder, which upon 
remo\al is found to show' 
numerous small w'hite 
specks upon its mucous- 
lined w'all, similai to the 
small W'hite dots upon the coveiing of a stiaw'berry, is the true early 
cholesterol gall-bladder, and that the w'hite specks are lipoid deposits of 
cholesterol beneath the polypoid mucosa of the gall-bladdei We know also 
of the tendency of these cholestei ol-laden polypoid masses to break off at 
their base (Figs 2A-D), and one does not have to stretch the imagination 
unduly to assume that such crystal-laden masses may well serve as the nuclei 
of stones when floating free m bile rich m cholesterol crystals 

While pure cholesterol stones occur w'lthout associated infection, it is 
probably true that infection frequently soon appears as the result of the pres- 
ence of these foreign bodies, particularly if one of the stones becomes lodged 
m the cystic duct and produces stasis as the lesult of an obstruction to the 
outflow of bile 

That infection of the gall-bladdei is common is proven by the fact that 
Mentzer at The Mayo Clinic found m six bundled and tw'elve autopsies, 
that the gall-bladder showed cholecystitis m 66 per cent of the cases As 
has already been stated, the association of gall-stones and infection is con- 
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sistently striking, and while the early stones unassociated with infection are 
no doubt due to some eiioi in cholesteiol metaholism, those stones of 
calcium bilirubin origin arc m all probability the result of, and always asso- 
ciated with infection of the gall-bladder (Figs 3A-B ) A further discus- 
sion of the arguments as to how infection reaches the gall-bladder and as 
to whether or not bile both cnteis and lea\es the gall-bladder by the cystic 
duct (Sweet believing that bile enters but does not leave the gall-bladder by 



Fig 4 — Shoving in incomplete stricture of the liepitic duct, probiblj due to indiscriminate 
chmping rn c>stic nrterj bleeding Note the t^^o methods ^^e ln\e emplojed for jdentif>ing tne 
mam bile duct, one b> demonstrating the dnision of the hepatic duct and t\\o, b\ increasing tne 
parietal peritoneum beside the duodenum rotating that inward and demonstrating the retroduodenai 
duct The common duct is open for retrograde probing to demonstrate the stricture The insert, 
1—4 shows the method of suturing the longitudinally incised stricture about a T tube 

the cystic duct) , as to the mechanics of bow the gall-bladder empties itself, 
as to the piesence and function of the sphincter of Oddi, as to what causes 
bile to enter the duodenum by spurts, and as to the ability of the gall-bladder 
to concentrate and store bile, would convert this lecture into an academic 
one rather than a clinical one, as is my purpose, dealing with our clinical 
experiences with biliary tract disease 

For practical purposes we may assume that the above-stated points have 
been fairly well proven, as follows Bile does enter and leave the gall-bladder 
by the cystic duct The gall-bladder probably empties itself by the sum total 
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of several factors its elastic recoil, its muscular walls, abdominal pressure, 
and relaxation of the sphincter of Oddi There is little question now of the 
ability of the gall-bladder to concentrate bile, and the spurts of bile into the 
intestinal canal aie in all probability due to the change m tonus and iiitraduo- 
deiial pressuie within the lumen of the intestine 

Let us iiOAv considei the piactical aspects paiticularly of gall-bladder dis- 
ease First, cholecystitis Clinically, we are today considerably handicapped 
in dealing with cholecys- 
titis, due to the fact that 
while we have made 
marked advances in the 
chemical and rontgeno- 
ogical studies of the dis- 
eases of the gall-bladder, 
the repoits from the pa- 
thologist’s laboratory re- 
gaiding this condition still 
fall far short of the clini- 
cian's desire There is no 
lack of agreement either 
clinically or pathologically 
as to the diagnosis of 
acute cholecystitis, and 
there is no reason for me 
to discuss the subject of 
acute cholecystitis 

Chronic cholecystitis, 
however, is a very much 
different pi oblem By 
chronic cholecystitis we 
mean to indicate a non- 
acute lesion of a gall- 
bladder not containing 
stone and supposedly pro- 
ducing symptoms This 
we feel strongly is today one of the most difficult and unsatisfactory of all the 
lesions of the gall-bladder with which to deal It is difficult, first, because of 
the fact, as already suggested, that our pathologists, at any rate, almost never 
return us a pathological report of a normal gall-bladder, and no matter how 
normal the gall-bladder may appear, it seems to contain sufficient round-cell 
infiltration and other evidence so that the pathologist is usually led to report 
his findings as consistent with chronic cholecystitis 

The condition is further made difficult by the fact that chronic chole- 
cystitis IS not typified by any classical and definitely tangible chain of symp- 
toms It IS additionally complicated m that a great many patients who are 
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Fig s — The permanent biharj fistula Js shown in the upper 
end of the old scar and the new ineision for coning and implant 
ing of the fistula is shown just inside the previous one 
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operated upon for supposed chronic cholecystitis, and whose gall-bladders 
have been reported by the pathologists as chronic cholecystitis, still con- 
tinue to suffer from the same chain of symptoms from which they suffered 
previous to the operation Indeed, so unceitam are wc today regarding the 
clinical and pathological diagnosis of many cases of chronic cholecystitis 
that we are almost entiiely dependent for ceitainty of diagnosis upon the 
patient’s interpretation, following surgciy, as to relief or non-relief of her 



Fig 6 — The fistulous tnct is shown ndliercnt to the bed of the li\er The insert shows the 
fistulous tract cored out of the Tbdonnml wall its button of fistulous skin cut and a 

segment of rubber catheter tied into the end of the fistulous canal Note that the fistula is treea 
only down to the border of the li\er This point is stressed since the success of the procedure 
depends upon leaving the fistula adherent throughout its length to the liver bed This insures 
vascularization for the fistulous tract and but a short un\asciilarized segment, ^^hlch is to be inserted 
into the jejunum duodenum, or stomach 

symptoms The more vague the symptoms from which the patient is sup- 
posedly relieved following cholecystectomy, the less valuable this cri- 
terion becomes 

In this condition of so-called chronic cholecystitis, it becomes not only 
necessary to employ every diagnostic measure in attempting to determine 
definitely the presence of this lesion, but it is necessary to eliminate inso- 
far as IS feasible the possibility of other factors entering into the production 
of symptoms suggesting the possibility of this lesion The very vagueness 
of the symptoms of chronic cholecystitis of necessity often makes the diag- 
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nosis doubtful Unless there is definite evidence of gall-bladder pathology 
by cholecystogi am, such as failure to fill oi distortion of outline, together 



Fig 7 — The fistulous tract prepared as described in Figr 4 The anterior surface of the liver 
freed of any of its adhesions to the abdominal wall and parietal peritoneum This permits the 
liver avith its prepared fistulous tract to fall downward so that a segment of jejunum may be found 
which can easily be brought up to it Phis segment is opened as shown in the upper right insert, by 
forcing a sharp pointed hemostat into the bowel grasped by two backing forceps Such a procedure 
has the advantage of making but a small opening which can be dilated by gently spreading the 
jaws of the hemostats thus avoiding cutting of muscle fibres pouting of mucosa and permitting 
a very accurate fit to be made between the open'ng and the fistula The lower right insert shows 
a purse string suture in the jejunum about the implanted fistula It does not show a stitch between 
liver capsule and the jejunum to hold the latter in close contact with the liver Note that the pur 
pose of the short segment of rubber tube to be passed latei into the jejunum is to temporarily 
prevent the purse string suture from occluding the implanted fistulous tract 

With clinical evidence of the disease, the wisdom of surgical intervention 
IS doubtful 

Cholecystography has proven to be one of the greatest factors in advanc- 
ing the diagnosis of gall-bladder lesions, but, as in other laboratory meas- 
ures, IS of value only when correlated with clinical findings 

379 


FRANK H LAHEY 


We have felt justified in making a diagnosis of chronic cholecystitis and 
advising cholecystectomy m our clinic when the case could be said to meet 
the following requirements In the presence of symptoms such as nausea, 
gaseous eructations, abdominal distention, and right upper abdominal pain 
when adequate investigation failed to demonstrate other lesions which might 
be the cause of the symptoms, when the symptoms persisted in spite of 
medical measures, and when suspicious X-ray evidence by cholecystography 
was present Undei such conditions cholecystectomy has yielded satisfac- 
toiy lesults Cases operated without complying nith these criteria will, we 
believe, yield a high percentage of unsatisfactory results 

There is one other condition in connection with chronic cholecystitis about 
which I wish to speak That is, not removing a gall-bladder because of its 
normal external appearance, in a patient operated with the diagnosis of 
chronic cholecystitis based upon the criteria as alieady stated We have 
assumed the position that no matter how normal the gall-bladder may appear 
at operation, if the patient’s symptoms have been sufficiently distressing to 
make surgery^ worth considering, if they cannot be explained by other condi- 
tions after adequate investigation, if they are not relieved by’^ medical meas- 
ures, and if there is suspicious X-ray evidence by cholecy’^stography^ then, 
as already stated, no matter how normal appearing the gall-bladder may be. 
It should be removed If undei these conditions, because of the normal 
appearing gall-bladder, cholecystectomy^ is not done and then the symiptoms 
persist, how may we say that the remaining gall-bladder is still not the cause 
of the symptoms ^ This advice is necessarily premised upon the conscientious 
adherence to the criteria as stated, and unless the fundamental factor, the 
presence of fair operative indications, is adhered to, the doctrine not only 
becomes valueless but dangerous We must admit, I think, that the lack of 
gross pathological evidence with the gall-bladder in place, in chronic chole- 
cystitis, fails to outweigh fair and critical clinical and laboratory findings 
The most interesting, the most tangible, and the most satisfactory of all of 
the biliary tract lesions is that of gall-stones There are two preliminary 
statements concerning this condition which I would like to make First, there 
are no harmless gall-stones , and second, an attempt should be made to diag- 
nose and operate gall-stone patients earlier While biliary colic may be the 
first symptom which causes the patient to present himself for advice, and 
may be the first impiessive evidence to the patient that all is not well m his 
upper abdomen, nevertheless in many instances there have been abdominal 
and digestive symptoms occurring previous to the biliary colic, the investiga- 
tion of which would often lead to the earlier diagnosis and removal of the 
gall-stones We would urge also against permitting patients m whom there 
is no contraindication to surgery to go through repeated attacks of gall- 
stone colic before coming to surgery 

The sequelae of long-standing gall-stones are numerous and undesirable 
We know that long-standing gall-stones are quite constantly associated with 
long-standing gall-bladder infection We know that the longer gall-stones 
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exist and the greater the number of attacks, the greater the incidence of com- 
mon duct stones with their added operative risk While we cannot say that 
It has been conclusively demonstiated that the lympliatics of the gall-bladder 
diam into the pancreas and so pioduce a pancreatitis of lymphogenic origin 
nevertheless there aie certain features in association between the panel eas 
and cholelithiasis that indicate that the latter has no good effect upon the 
former While we cannot say that the hardened head of the pancreas which 
IS so frequently seen with gall-stones is a pancreatitis as the result of the 
gall-bladder infection, and that a pancreatitis associated with gall-bladder 
disease causes diabetes (fortunatel)'- most of the islands of Langerhans are 
on the tail of the pancieas), neveitheless we can say that a patient who has 
diabetes and gall-stones can be made better by removal of his gall-stones 
and gall-bladder In fact, Dr E P Joslm has stated that if he could select 
his type of diabetes to have, he would choose a diabetes associated with gall- 
stones, since it would be capable of the greatest improvement through the 
removal of the gall-stones We cannot also disassociate the frequency with 
which gall-stones are found in patients operated upon for acute pancreatitis 
So possible IS it now, by means of cholecystography, for which we owe 
so much to Evarts Graham, to visualize early gall-stones by contrast shadows, 
and to demonstrate pathological gall-bladdei s, that we feel strongly that all 
vague, unexplained right uppei abdominal complaints should be investigated 
for the possibility of earl}'- gall-stones Patients who have had frank attacks 
of gall-bladder disease should be told of the disadvantages of delay in this 
condition and urged to early surgery, -when the gall-bladder can be removed 
accurately, and wdieii its bed can be so covered that there are few remain- 
ing adhesions between the duodenum, pyloius and gall-bladder bed interfer- 
ing with the function of those structuies 

The diagnosis of gall-stones at the stage of typical gall-stone colic requires 
no discussion The less typical evidences of the condition are, however, not 
so easy to interpret It has been our experience that the type of discomfort 
caused by gall-stones may vary from simple fulness after meals up to the 
typical colic of such severity as to demand morphia The reference of pain 
in a typical way to the right shouldei -blade is by no means constant We 
have seen pain referred in all directions and occasionally have observed the 
maximum pain to be localized in the left epigastrium 

In our experience, the point which we have found to be most sugges- 
tive of cholelithiasis in the patient’s history is so-called residual tenderness 
over the gall-bladder region after the attack has passed, due, probably, to the 
abating infection in the gall-bladder wall 

When jaundice appears with typical gall-stone colic, it is strongly sug- 
gestive of the presence of stones, and of course strongly suggests the pres- 
ence of stones within the hepatic or common duct W’hen jaundice is again 
and again associated with repeated gall-stone colic, one may be quite sure 
of the presence of hepatic or common-duct stones 

The fact, however, that jaundice does not occur m association wath gall- 
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stone colic by no means indicates that common-duct stones are not present 
We have in our clinic up to now operated upon 908 patients for biliary tract 
disease, and of these, 179 operations were on the common or hepatic ducts, 
either m addition to the gall-bladder operation or on the bile ducts alone— 
an incidence of mam bile duct difficulties (demanding exploration 111 this 
series) of 20 per cent , one m five 

As the result of our experience with surgery of the bile tract, we have 
had the following conclusions impressed upon us (i) That common-duct 
stones frequently exist m the absence of any S3miptoms , (2) that gall-bladder 
colic may occur with jaundice and symptoms strongly suggesting the pres- 
ence of common-duct stone and yet none he found, (3) that infection in 
the common and hepatic ducts may occur unassociated with gall-stones and 
may produce symptoms and signs similar to those of common and hepatic- 
duct stones 

Up to January l, 1926, theie were done m the clinic 619 operations upon 
the biliary tract, of which nmet^'^-six were explorations of the common or 
hepatic ducts, a percentage of 155 per cent choledochostomies From 1926 
to 1927, 198 biliary tiact operations were done, of w’hich fifty w^ere or 
included explorations of the common or hepatic ducts a percentage of 303 
per cent choledochostomies Up to the year 1926, our 155 per cent explora- 
tions of the common or hepatic ducts jielded a dlsco^ery of duct stones in 
8 4 per cent of the cases Betw'een 1926 and 1927 our 30 3 per cent explora- 
tions of the common and hepatic ducts yielded a discover}^ of common or 
hepatic-duct stones of 126 per cent In other w'ords, since 1926 w^e have 
doubled the per cent of cases in wdiich we have explored the ducts wuth tlie 
result that w'e have increased the per cent of common or hepatic duct stones 
discovered by 50 per cent , and during this time our mortality has diminished 
rather than increased , up to 1926, 5 pei cent , from then on, i per cent 
We feel sure fiom oui experience that w^e have in the past overlooked 
many common or hepatic-duct stones, and that w e must guard against a ten- 
dency to be satisfied solely wnth the lemoval of the gall-bladder and its con- 
tained stones in many cases of gall-stone colic 

Since we have a great many times removed common-duct stones from 
patients having no symptoms suggesting their presence, we feel sure, from 
our experience, that no matter how'^ lacking the case may be m the w^ay of 
symptoms or visual evidence, such as a thickened gall-bladder or dilated com- 
mon ducts, of the presence of stones in the mam bile channels, a most pains- 
taking search and, if necessaiy, exploration of the ducts must be carried out 
as to their possible existence This does not mean that the common duct 
must be opened in every case It does mean that most careful visualization of 
the ducts must be made to demonstrate their size and thickness, that most 
careful palpation of the lower end of the duct must be carried out, since 
It is at this point where the duct is so often surrounded by the head of 
the pancreas that stones are so easily overlooked In this connection, we 
have often been aided by incising the parietal peiitoneum beside the duodenum 
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and rotating that stiucture inward so that the considerable portion of the 
common duct which is behind the duodenum is exposed, making easier, thus, 
the appioach to the lower end of the common duct 

In our experience with biliaiy tiact surgery, we have had occasion to 
deal with eleven stiictuies of the hepatic or common duct Strictures of the 
common duct, other than the complete absence of the ducts or part of the 
ducts occurring in the new-born, occur at three points m the hepatic duct just 
above where the cystic duct enteis the common, in the mam duct at 
the part where the cystic duct joins the common duct, and at the point where 
the common duct enters the duodenum 

A majoiity of the cases of stricture of the mam bile ducts with which 
we have had to deal has followed pievious gall-bladder operations, and inves- 
tigation of the description of the previous operations in most of the cases 
has brought out the fact that a technical difficulty arose during the opera- 
tion, consisting of haemoiihage fiom the cystic artery and difficulty in con- 
trolling it, or difficulty in clamping the cystic duct 

Of these eleven cases, one was a stricture of the common duct at its 
point of entrance into the duodenum, four have been of the common duct 
at the point where the cystic duct enters the common duct, three were m 
the hepatic duct at the point where the cystic artery is in relation with it , two 
were cases in which the common and part of the hepatic duct were completely 
destroyed, and in one theie was complete obliteration of the main bile chan- 
nel from the duodenum well up into the substance of the liver Two of the 
strictures followed operations done in the clinic and nine followed operations 
done elsewhere 

The diagnosis of injury or severance of the common or hepatic ducts 
>s not difficult when following an operative procedure on the gall-bladder 
or ducts in a patient whose bile has previous to opeiation entered the intes- 
tine, there is an immediate and persistent discharge of bile through the 
wound, with persistently clay-colored stools, and in a patient in whom there 
IS no question of carcinoma 

The diagnosis of stricture of the common duct due to an injury and 
incomplete narrowing of the ducts is not as simple as when the duct is com- 
pletely severed and there is a complete and persistent discharge of bile through 
the abdominal wall Strictures of the ducts are for the most part the result 
of a clamp or a tie being placed upon the wall of the duct, causing injury 
to the wall of the duct and later contraction of the scar (Figs 3 and 4 ) In 
our stricture cases jaundice did not develop for several months following the 
previous operation, and when it did appear was not associated with any severe 
degree of pain One should, theiefore, be suspicious of the presence of a 
stricture of the common or hepatic duct when relatively painless jaundice 
appears a few months after a gall-bladder opeiation, particularly if the opera- 
tion has been associated with technical difficulties during its performance 
Repeated attacks of painless jaundice with the above history quite definitely 
suggest the possibility of the common or hepatic duct 
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We have been much interested in operating upon these strictures of the 
common and hepatic ducts to observe to what degree the ducts could be nar- 
rowed and yet exist so for months without jaundice In many instances the 
opening through the stnctuied duct was so small that it would hardly admit 
the point of the smallest probe 3^et jaundice in these cases doubtless had not 
occurred until infection, swelling, and the accumulation of mucus had brought 
about a blocking of the already narrowed duct It is evident, then, that suf- 
ficient bile can pass thiough ducts which have been verj much narrowed 
without causing back pressure enough to produce jaundice, provided there is 
no infection present 

There is a variety of methods of repairing strictured ducts, but most of 
them are far from satisfactory m that the stricture tends to recur wuth sub- 
sequent attacks of jaundice wdien infection is again sujDerimposed 

We have repaired all of our strictured ducts of this type bj’- the method 
illustrated in inserts 1-4 (Figs 3 and 4), consisting of suture of the duct 
about a short T-tube after longitudinally increasing the duct at the point 
of stiicture 

The two cases of complete permanent external biliary fistula which w'e 
have lepaired w^eie cured by a method wdnch we published in The Suiqical 
Chmc of Noitli Auto tea, Lahey Clinic number, 1924 It had previously been 
done successfully, but not reported, on a patient without our knowledge also 
by Dr Hugh Williams, of the klassachusetts General Hospital, Boston It 
consists of carefully preserving the fistulous tract dowm to the liver and 
implanting it into the stomach 01 duodenum In one patient w'e transplanted 
the fistulous tract into the duodenum successfully six years ago, and 111 the 
other into the stomach five years ago Both patients are today alive and w'ell 
without jaundice and wuth bile-colored stools, one after having discharged all 
of her bile through an abdominal bihai}’^ fistula for tw'enty months, and the 
other after having discharged all his bile through an abdominal fistula for 
three months 

The principle upon wdnch I first undertook the operation w^as that if an 
external biliary fistula wmuld remain open — and W'e know”^ that it wull — it 
must do so only because the secretor}-^ pressure of bile is greater than is 
the ingrowth or contractility of the scar tissue m the wmll of the fistula I 
therefore assumed that if an external biliary fistula wmuld remain open, then 
if I could convert it into an internal one it would likewise remain open, wdnch 
has proved to be so in these two cases and in cases since reported by other 
operators The method wnll be illustrated and described wuth the slides 
(Figs 5 to 7 ) 

One of the most difficult decisions to make m dealing wnth biliary tract 
disease is whether or not to advise surgery in a patient who is jaundiced 
but who has not had the pain winch is characteristically associated with jaun- 
dice due to cholelithiasis We all know how undesirable it is to operate upon 
patients whose jaundice is of infectious origin, and how particularly unde- 
sirable it IS to administer a general anaesthetic to a patient with jaundice of 

384 



SURGICAL CONDITIONS OF THE BIIJARY TRACT 


infectious oiigiii because of the lowered lesistance of the infected liver to 
a toxic agent Likewise, we aie all anxious not to submit the patient with 
painless and piogiessive jaundice, which is due to malignancy, to the addi- 
tional suffeimg and burden of an abdominal operation unless we can offer 
him some possibility of leal lelief, even though it be of but short duration 
In this connection we have found Courvoisiei ’s law of leal service Cour- 
voisiei’s law is that in the piesence of jaundice a dilated gall-bladder is 
indicative that the obstiuction to the bile flow is due to malignancy, while a 
contracted gall-bladdei indicates that the obstruction is due to stone I have 
seceral times talked of the value of this law It is at once evident, however 
that only the portion of the law which has to do with the dilated gall-bladder 
IS of value since the dilated gall-bladdei may be felt through the abdominal 
wall, while the contracted gall-bladdei may be demonstrated only at autopsy 
01 opeiation, and is therefore of little value in ai living at a pre-operative diag- 
nosis or as an aid in detei mining the plan of treatment to undeitake 

After considerable expeiience wnth cases of painless jaundice of the type 
spoken of, w^e have modified the law' foi oui purposes as follow^s, and have 
found it wuth these modifications to be of gi eater service In a patient with 
painless and progiessive jaundice, wuth persistently clay-colored stools and 
with a dilated gall-blacldei . the obstiuction is quite certainly due to malig- 
nancy either of the head of the pancreas or of that poition of the common 
duct below' the part wdiere the cystic duct enters it In such a case operation 
may be justifiably urged, since a cholecystenterostomy, the anastomosis of 
the gall-bladdei to tlie stomach, duodenum or jejunum may be done wuth 
assurance of lelieving the jaundice, thus lidding the patient of the intoler- 
able Itching and the undesiiable hebetude which is so frequently associated 
with jaundice 

When, how'ever, the above-stated features are not all present, that is, 
w'hen painless and piogressive jaundice together wuth persistently clay-col- 
ored stools, but w'ltbout dilation of the gall-bladder, are j^resent, then almost 
never wall suigeiy be advisable, since, if the condition is due to infectious 
jaundice, surgery is not wise, and if it is due to malignancy, the obstruction 
must have extended above the junction of the C3'stic duct and common duct, 
01 the gall-bladder is so destioyed by fibrosis that it will not dilate, either 
of which conditions wall pi event sidetracking the flow' of bile up the cystic 
duct through the gall-bladder and into the bowel The only exception to the 
last statement in painless and piogressive jaundice will be the occasional rare 
case of silent common-duct stone In our experience, how'ever, silent com- 
mon-duct stones may be ditfei entiated from biliaiy obstruction due to malig- 
nancy by a careful watch and record of the stools for bile since m painless 
jaundice due to malignancy the obstruction is, as a rule, progressive and 
complete, so that the stools are usually consistently and persistently uncolored, 
while in biliaiy obstruction due to stone there are repeated periods m wdnch 
bile can be found in the stools This latter simple point in the difterentia- 
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tion of silent common-duct stone from malignancy is of great value, and 
often not made use of 


CONCLUSIONS 

The diagnosis of non-calculous chronic cholecystitis is difficult and uncer- 
tain Removal of the gall-hladdei ma}’- be justifiably advised when 
adequate investigation has failed to reveal conditions other than cholecystitis 
as the cause of the symptoms, when medical measures ha\e failed to relieve 
the condition, wdien cholecjstography show's evidences of an abnormal gall- 
bladder, and w'hen the symjitoms are of sufficient magnitude to make sur- 
gery w'oith considering 

There are no harmless gall-stones The diagnosis of gall-stones should 
be made as early m the disease as possible and operation undei taken as early 
as possible to avoid the undesiiable results of long-standing cholelithiasis 
Strictures of the mam bile ducts most commonly follow operative injuries 
and can for the most part be repaired by a plastic operation on the duct 
Courcoisier’s law' as modified here has been very helpful in deciding for 
or against operation m cases of painless and persisting jaundice 
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MORTALITY OF ENTEROSTOMY IN ACUTE ILEUS-^ 

IMPROVEMENT NOT REFERABLE TO THE TIME ELEMENT 

By Frederick T van Beuren, Jr , M D 
or New York, N Y 

FROM THE DEPARTMENT OF SDRGFRli , COEEEGF OF PmSICIVNS AND SURGEONS OF COLUMBIA UM% CRSITY 

In an earlier article by the writer, attention was called to the importance 
of the time element in cases of acute ileus ^ In another paper ^ an attempt 
was made to show that this time element must he taken into account if one 
desiied to make a fan compaiison of results between two series of acute 
ileus cases, because of all factois contributing to the excellence of results 
in this condition eaily operation is appaiently the most important (See 
Tables III and IV ) ^ 

The gieatest loss of tune usuall}'- occurs before rather than after the patient 
has been seen by a surgeon and this is unavoidable at present Not until the 
public and the piofession in general have been made to understand (at least 
as clearly as they do now in regard to acute appendicitis) that time is of the 
essence and that delay means added danger will the mortality curve in acute 
ileus fall to a point where one can look at it without a shudder Surgeons 
have been saying this since the day of Sir Fiedenc Treves and it is still true 

It IS important, therefore, to examine critically all other factors which 
may affect the outcome Among the technical procedures, enterostomy has 
been perhaps the most warmly advocated Extravagant claims have been made 
for It by certain writeis But enterostomy, like any other surgical proce- 
dure, must be used in the i ight way and at the right tune to be most effective 
And its effectiveness cannot be confirmed by enthusiastic impressions but 
only by carefully checked statistical evidence 

But here again the tune element appears In order to show that enteros- 
tomy has been instrumental m lowering the mortality of one series of acute 
ileus cases as compared with another, it must be shown also that the improve- 
ment was not due merely to earlier operation, m other words, that the two 
series compaied include about the same proportion of late cases The pres- 
ent paper is an attempt to do this 

An analysis of all cases of acute ileus operated upon during the period 
to he examined is fiist prepared Part of such analysis is shown m Table I 
Thus analyzed the cases are listed m groups based on the elapsed time between 
onset and operation (See Table II ) From these lists one readily picks out 
cases that have been treated by enterostomy, and classifies the cases into 
enterostomy or non-entei ostomy gioups and determines the percentage of 
late cases m the whole series and m the two component groups 

Such an analysis has been made of the acute ileus cases operated upon 
during the past twelve years at the Presbyterian Hospital in New York City 

* Read before the Southern Surgical Association, December, 1928 
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The twelve-year peiiod was divided into three peiiods of four years each 
A comparison between two of these four-year periods was published in 1927 ^ 
Comparison with a third period (1924-1927) is offered in Table V A study 
of this table indicates 


Table II 
Acute Ileus Senes 

Time — Group Analysis of Case Numbers, 1924-5-6-7 
N B Letter E following a number indicates enterostomy 


I” 

12 

12 - 

-24 

24-48 

■1 

■ 

72 + 

No Stated Time 

R 

D 

R 

D 

R 

D 

R 

D 

R 

D 

R 

D 

69626 

60104 

629S4 

58834 

62011 

64232 

64846 

69038 

544 36E 

S8866E 

69073 

68940 

63826E 

61393 

66S99E 

61868 

57572E 

56S24E 

69937E 

65635 

63321 

69633E 

64681 

67602E 

59956 

60956 

66165E 

64890 

65098 

65699E 

6401 lE 

59955^ 

67357E 

61364E 

6520SE 

61863E 

67643E 

64270 

67714 

48756E 

61970E 

6730SE 

62875E 

61749E 

62937E 

6o8isE 

60323E 

59873E 
6663 9E 

6984 7 E 
69048E 
67169E 
60770E 
60870E 
63500E 
67085E 
64779E 

57878E 

67979 

68496E 

68289E 

5790SE 

66076E 

64668E 

65071E 

60518 

58793 

61408E 

63877 

65930^ 

S6366E 

67139E 

64832E 

6 s 03 SE 

6 S 748 E 

687S0E 

693 50E 

69886 

68390 

46089E 

67359 

60878E 

66644E 

66240E 

58663E 

6 r 398 E 

63S66E 

64633E 

636S6E 

S9659E 

368S2E 

45511E 

6493 2E 

6S715E 

60759E 

58868E 

S8496E 

652S9E 

S0788E 

67281E 

67079E 

57878 

6o8r5E 

35550 

36662 

S3244E 

58943E 

S3244E 

9 

I 

8 

3 

15 

6 

7 

8 

18 

26 

3 

1 Senes 

I 

I 

4 

I 

9 

4 

7 

8 

13 

23 

I 

3 Enterostoyny 

8 

0 

4 

2 

6 

2 

0 

0 

5 

3 

2 

I Noyi-E 



Total Cases 

Recovered 

Died 

Mortality — Per cent 

Senes 

108 

60 

18 

44 4 (61 % late cases) 

Enterostomy Grp 

75 

35 

40 

53 3 (73% late cases) 

Non-enterostomy Grp 

33 

25 

8 

24 2 (33% late cases) 


1 That the diagnosis of acute ileus is being made more frequently 
Shown by increase in number of cases in later periods 

2 That the diagnosis is being made a little earlier Shown by smaller per- 
centage of late cases in later peiiods 

3 That the average moitality has been materially reduced during the last 
eight yeais and especially during the last four years 

4 That enterostomy is being used more frequently as an adjunct in the 
treatment of these cases (one-thud of the cases ni first period — one-half of 
the cases 111 second period — three-quarters of the cases m third period) 
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5 That about the same numbei of cases in each period did not have 
enterostomy done 

Fuithei study of the table shows 

1 That theie has been a gi eater i eduction in the average mortality of the 
cases tieated by entci ostomy than m those not so treated (38 per cent lower 
in enterostomy gioup, 29 pei cent lower in non-enterostomy group) 

2 That the reduction in average mortality of the whole series may be 
accounted foi (in part, at least) by the reduction in iiereentage of late cases 
(Late cases reduced 20 pei cent , moitahty reduced 22 per cent) 

3 That the reduction m accrage mortality of non-enterostomy group 
may be accounted for very largely by the reduction in percentage of late cases 

Tablv III 
4culc Ileus Senes 

lime — Alortahtj Curvc<; (compared) for llirce four-jear Period"; 

Sliows average mortality rate rising with incrc*ised dclaj between onset and operat'on 


Hours after onset groups 

Per cent 



in this group Late cases 1 educed 59 per cent Moitahty reduced 29 per cent 
4 That the reduction m average mortality of entei ostomy group cannot 
be accounted for in this way Late cases increased variable per cent Mortal- 
ity reduced 38 pei cent 

This last observation appears to be of real significance It has been seen 
m Tables III and IV that the average mortality of cases of acute ileus 
operated upon later than forty-eight hours after onset is greater than the 
average mortality of those operated upon earlier than foity-eight hours aftei 
onset Therefore it appears obvious that when the percentage of late cases 
is increased in a group, the average mortality for that gioup of cases must 
also be increased unless some other factor than the time element steps m to 
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alter the expected lesult Now in this enterostomy gioup of acute ileus 
cases at the Presbyteiian Hospital the peicentage of late cases during the two 
later periods is greater than dining the ftist four-year penod examined We 
should therefoie expect the aveiage moitality to be gi eater But the contrary 
has happened The aveiage mortality has mateiially deci eased Comparing 
the second peiiod nith the first, we find that the late cases increased 15 pei 
cent while the aveiage mortality deci eased 13 pei cent Compaiing the third 
penod with the second, we find that the late cases deci eased 6 per cent while 
the aveiage moitahty decreased 20 pei cent Here we may say that part of 
the aveiage moitahty decrease is due to a laigei peicentage of eaily cases in 
the third penod than m the second But this can only partially explain it foi 

Table IV 
Acute Ileus Senes 

Time — Mortality Curve for Twelve-year Period 
Hour-? after onset groups 



the fall in mortality is three times greater than the fall in percentage of late 
cases Comparing the third period with the first we find an increase of 9 
per cent in the number of late cases but a decrease of 38 per cent in the 
average mortality Part of this decrease in mortality may be due to the fact 
that the enterostomy group of the third penod is three times larger than 
that of the first period and therefore less influenced by the possible factor we 
call luck (? e the small group of the first period may have contained a rela- 
tively laige proportion of unusually bad cases) But even allowing for these 
factors It appears that the disci epancy is too great to be accounted for in this 
way A logically to-be-expected increase in average mortality has been replaced 
by a definitely marked deci ease in the enterostomy group of cases What 
factor IS responsible for this^ Ceitainly there has been some change in the 
adjuvant treatment m cases of acute ileus (whether with or without 

391 


FREDERICK T VAN BEDREN, JR 


enterostom}’’) cluiing the ])ast eight years Greatci pains have been taken to 
piotect these patients against cold and sliock, to i educe intestinal distention 
before and aftci ojieiation, to snpoit the cn dilation and to leplace vater 
losses But these while ^ei} niijioitant are not one feels, the critical elements 
involved Theie is evidence indicating that the most niiportant factoi ot daii- 
gei in acute ileus cases is intestinal damage leading to ab-Joiption toxemia 
01 peifoiatioii peritonitis Intestinal damage is prniiaril} due to intestinal 
ovei -distention (m non-strangulated cases, at least) If these statements are 

T Am I V 
A cult Hens Senes 

Conipaiison of Mortalilx b\ Fopr-vcir Pniorib 
rnltrt Senes 


No of 

Pt 'loci 

Morlalitv —Per cent 

6o 

1916-1919 

66 6 (81 % late cases) 

So 

1920-1923 

53 7 (66% late cases) 

loS 

1924-1927 

44 4 (61 % late cases) 

"Late cases” arc those allowed to go more than forty-eight hours without operation 

Ettttroslom\ Group 


No of Cases 

Period 

Mortalits —Per cent 

22 

1916-1919 

90 9 (64% late cases) 

38 

1920-1923 

77 7 (79% 'ate cases) 

75 

1924-1937 

53 3 (73% 'ate cases) 

Non-cntcrostoiiiy Group 

No of Cases 

Period 

Alortalit j — Per cent 

38 

1916-1919 

52 6 (92% late cases') 

42 

1920-1923 

34 0 (55% 'ate cases) 

33 

1924-1927 

24 2 (33% late cases) 


correct whatever means is most effective in pi eventing oi relieving this over- 
distention is therefore the most nnpoitant factor in removing the danger the 
ciitical factor m decreasing the average moitality Enterostomy, done at the 
right time and m the right way, is the most effective means we have at present 
to relieve and to prevent intestinal over-distention and amemia Now, m the 
groups of cases here presented, the group treated by enterostomy has shown 
a slightly larger decrease m average mortality than has the gioup not treated 
by enterostomy Moreover, it must be noted that the decrease in the average 
mortality of the non-enterostomy group was piedisposed to by a marked 
deciease in the percentage of late cases while this was not tiue of the enteros- 
tomy gioup The adjuvant treatment was siinilai in both gioups of cases 
Therefore it seems fan to assume that the enterostoni}^ piocedure itself was 
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the critical factoi in lowering the aveiage inoitahty of the gioup of cases so 
ti eated And, because_ the entei ostomy group was more than twice as large 
as the non-entei ostomy group ii assumes greatei responsibility for loweiing 
the aveiage moitahty of the entne senes of acute ileus cases Thus, it would 
appeal that the peiformance of entei ostomy on a large piopoition of the 
cases in the senes of acute ileus cases at the Piesbytenan Hospital in the 
penod 1924 to 1927 did definitely influence the aveiage moitahty in a favor- 
able manner 

Conclusion — Theie is statistical evidence to indicate that enterostomy is 
of value in the tieatment of Acute Ileus 
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ILEUS FOLLOWING RIB FRACTLTIE 

By Frederick Christopher, MD 

or WiN\ETK\, III 

AbsociATF IN smirrin NonTiiw E.sTrnN um\ fiisiti mfdical school 

Report of Cask — Male, flft^ -three jears of age Negatne medical historj Sep- 
tember i8, 1928, while riding on a street car, he fell, striking his chest against the edge 
of a step Immediatelj after this he drove fifteen miles to his suburban home to see a 
physician, who took him to a hospital where an X-raj e\amination showed fractures 
of the eighth and ninth ribs on the left side The chest was strapped wnth adhesive 
and the patient went home On the following dav the patient suffered no pain of anv 
consequence He had a normal bowel movement, but bj noon he began to become shghtlv 
distended On the following daj there was no bowel movement and the distention was 
increased That night there was a projectile, ill-smcllmg emesis The third daj after 
the accident, there was still no bowel movement and the distention became even more 
marked Bv this time the vomitus had a faical character The patient appeared to 
be verv ill with elevation of pulse rate and temperature The man was moved to the 
Evanston Hospital, where the abdomen was explored through a left rectus incision 
The small bowel was found to be markedlv distended but careful search failed to reveal 
any obstruction The abdomen was closed without drainage and without the performance 
of an enterostomy The post-operative course was stormv There was marked disten- 
tion and gastric dilatation, the latter being evidenced bj the accumulation m the stomach 
of brown, ill-smelhng fluid During the first twentv-four hours the treatment included 
the following Four “1-2-3” cnemata, three lavages, two hjpodermocljses, proctoclv- 
sis, hot turpentine stupes, small doses of milk of magnesia, seven ampoules of pituitnn 
two ampoules of digifohn On the second post-operative day four enemata, one hvpoder- 
mocbsis, and two ampoules of pituitnn and three ampoules of digifohn were given On 
the third day the patient began to expel flatus freely and from then on his convalescence 
was uneventful He walked out of the hospital on his fifteenth post-operative day 

A careful search of the literature reveals but four other cases These 
cases together with the author’s are summarized in Table I It will be noted 
that the patients were all males The ages variea from forty-three to sixty- 
six, the average being fifty-six The symptoms of all cases were very simi- 
lar cessation of bowel movements, increasing distention, and vomiting A 
pre-operative diagnosis of intestinal obstruction was made m four cases, in 
one, mesenteric thrombosis Foui cases recovered and one died Laparotomy 
was done in all cases In three cases, enterostomy was done and all recovered 
In the tw^o cases where enterostomy was omitted, one (the author’s case) 
recovered and one died From this very small group of cases it would seem 
that enterostomy might be the safer procedure, although the very energetic 
post-operative treatment given m the author’s case may account for his recov- 
ery Whereas it might seem from the author’s case that recovery might be 
possible without operation, such a course could never safely be taken where 
the liability of mechanical obstruction is so great The employment or omis- 
sion of enterostomy must vary with the judgment of the surgeon Perhaps 
a larger series of cases 111 the future will throw light upon this question 
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FREDERICK CHRISTOPHER 


The mechanism of the piockicUon of the ileus is not clear in these cases 
In 1906 Starling (quoted by Adams) said “Stimulation of the splanchnic 
causes complete relaxation of the lower pait of the ileum with the rest of 
the small bowel but it produces a strong contraction of the muscle fibres 
foimmg the ileocolic sphmctei ” Wheie the fiactures are close to the sym- 
pathetic chain It IS conceivable that the latter might become irritated But in 
Ralphs’ and the author’s cases the fractuies were some distance from the ver- 
tebial column Moi cover, as pointed out bj Ralphs, there are many cases of 
rib fiactuies, both single and multijile, which are not accompanied by ileus 
Hypotheses suggested by Raljihs are an inhibition of peristalsis by irritation 
of the abdominal scnsoiy neives or traumatic lip.cmia with fat embolism 
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VON RECICLINGHAUSEN’S DISEASE 

WITH SARCOMATOUS DEGENERATION OF A DEEP FIBROMA 

By Philip C Potter, MD and John E McWhorter, MD 

or Nea\ York N Y 

rnOM THE DEPAJSWIEN’T OI SORGrUl Or COLDMBt V E\I\ ERSITI 

Von Recklinghausen’s disease, oi “multiple nemofibromatosis,” has 
been termed a constitutional anomaly In 1849, ^ Smith first desciibed 
the gross anatomic characteristics Virchow, 111 1863 found that the tumors 
had their origin m the 
connective tissue of 
neives In 1882, von 
Recklinghausen giouped 
the signs and symptoms 
into a disease unit, char- 
actei ized by multiple 
cutaneous tumois, pig- 
ment anomalies, and 
elephantiasis-like forma- 
tions There are asso- 
ciated congenital mal- 
formations, psychic dis- 
turbances, and often 
more or less chaiactei- 
istic bone changes 
Herbitz states that one- 
fifth of his cases had an 
hereditaiy basis 

The disease is lare, 
but foui cases appearing 
in the records of the 

combined First Medical Fig i — showing ssjmnieto of face areas of pigmentation, 
10 1 o r and several small scattered cutaneous fibromata 

and Surgical Services of 

the Bellevue Hospital during the past ten years The following case is of 
interest as it embodies practically all of the lesions desciibed by the various 
writers on the subject, including malignant degeneiation of a deeply seated 
tumor Added interest lies m the fact that although careful search was made 
for nerve tissue in many so-called “neurofibromata,” m only one specimen, 
that from the iliohypogastric neive, was any evidence of neurogenic 
origin found 

Case HisroRr — H H, Belle\up Hospital, 6220 t\\ciitj-t\\o jears of age, German, 
painter bj trade Admitted to the First Surgical Dnision March i, 1927 
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Fig 2 —Note the clilTerence ni in<I •iinpe of the tirs, 
the occipitnl tumor the compr nsitor) scoliosis, the piRmentT 
tion uhich IS most mirkcd ihoiit the waist, and in the left 
siihscnpuhr region, a Inr^e pigmented, cutaneous fihronn 


Tlierc w as no famil}' his- 
tor\ of a similar condition 
r roin birth there had been 
an enlargement of the soft 
tissues about the right ankle 
and foot During his joutli 
the patient had noticed the 
gradual appearance of pig- 
mented areas o\er the bodj 
and of soft, painless nodules 
scattered o\er the back, 
chest, abdomen, and extremi- 
ties Due \ears before ad- 
mission he noted a pea-s’zed 
nodule o\er the occiput 
which did not increase in 
size until two months pre\i- 
ous to admission It was the 
suhsec|ucnt rapid growth of 
this nodule wdnch brought 
the patient to the hospital 
Plnsical examination 
showed a robust man of 
twenU-two, not acuteh ill 
He appeared mentallj below 
par There was asvmmetry 
of the face with flattening 
of the left malar bone The 
left eae was placed shghth 
lower than the right, and the 


the right eai waas larger and more protruding 
than the left In the occipital region there 
W'as a hard, rounded, shghtlj movable mass 
eight centimetres m diameter, attached deeph 
Over the back, chest, abdomen, and upper 
thighs there were scattered areas of dark 
browaiish pigmentation varving from one- 
half to three centimetres m diameter Over 
the same areas there were manj soft cutane- 
ous tumors, some slightlj raised and pig- 
mented, others flattened and without pigment 
There was an irregular, soft, angiomatous 
mass in the region of the right ankle There 
was marked enlargement of the right tibia and 
of the bones of the right foot, the tibia being 
three centimetres longer than its fellow on 
the left There was a compensatory scoliosis 
No abnormality of the internal organs or of 
the genitalia was noted X-ray plates of the 
right low er extremity showed irregular enlarge- 
ment of the tibia and fibula with what appeared 
to be small bone c^ sts about the epiphvses 
(Figs I, 2, 3 and 4 ) 



Fig 3 — Asymmetry of the bones of the 
lower lee with overgrowth of right tibia 
fibula and bones of the foot Note the 
fibromatous growth about the right 'inkle 
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A diagnosis of von Recklinghausen’s disease with sarcomatous degeneration of a 
“neurofibroma” was made 


Operation March 4, 1927 
The occipital tumor was re- 
moved and found to consist 
of firm, lobulated fibrous tis- 
sue, encapsulated save at the 
base where it merged with 
muscle There was no evi- 
dent involvement of the bone 
A cutaneous nodule from the 
chest wall and one from the 
thigh were also removed 
Radiotherapy was advised but 
the advice was disregarded 
Pathological Repot t — 
(a) Occipital tumor “The 
specimen consists of a lobu- 
lated, circumscribed, appar- 
ently encapsulated mass eight 
centimetres in diameter On 
section the tumor is moder 
ately dense and consists of 
two lobes, each surrounded 
by its own thin but firm cap- 
sule The cut surface is glis- 
tening white and shows a 



Fig 4 — X ra> of right foot and ankle showing the deform 
ity of the bones with the presence of “hone C)sts” in the lower 
third of tibia and fibula 


mass of fibres arranged in the form of whorls Microscopically, the tumor is com- 



Fig s — Occipital tumor at time of first Fig 6 — Section of fibroma of chest wall 

remo\ al 


posed of both fibrous and cellular areas The former consist of an inter\\o\en mass of 
slender fibrils which closely resemble collagen fibres , the latter of long spindle cells 
The nuclei of these cells are rounded, moderatelj ha perchromatic, and show an occa- 
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sioiial mitotic figure The tumor as a whole is rclatnclj a\ascular The few blood 
vessels present arc well formed and are lined In endothelium Diagnosf! — Fibrosar- 
coma” (As the result of a recent stud\ of a large series of fascial tumors, the micro- 
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Fir 7 — Occipit il tumor '■t time of stcoiitl 
rcmo\ il (.tominrt with 1 ig s) 


1 ir S — Meto'ititic giowth in plciin niiJ 
odjoining Inns siibst-’iice 


“^copic picture of main of which was similar to that of the one just described, it waas 
felt that tins tumor was of the localh malignant t\pe as opposed to the pureh benign or 

to the metastatie (Fig 5) 
(b) Tumors from chest 
wall and thigh “Tliat from 
the chest wall consists of a 
tough structureless mass of 
glistening white tissue replac- 
ing the subcutaneous fat and 
sin rounded bi an elliptical 
area of skin and subcutane- 
ous tissue nine bj fi\e bi one 
centimetres The specimen 
from the thigh is similar as 
to gross appearance Micro- 
scopicalh , the tissue of both 
specimens is rather cellular 
and consists of a mass of 
finch mtcrw'oveii fibrils with 
prominent, moderatelj heper- 
cliromatic nuclei No mitotic 
figures are seen The intercellular substance stains famtlj and is finely granular 
Diagnosis Fibroma” (Fig 6) Through the kindness of Doctor Stevenson, sections 
were stained for nerve fibrils by the methods of Cajal, Molnar, and Loj'ez No nerve 
tissue was demonstrated If no demonstrable evidence of neurogenic origin be present. 
It would seem a misnomer to refer to these tumors as ‘ neurofibromata,” basing the 
diagnosis on the probable site of origin rather than on the actual cellular make-up 
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Eight months later the patient returned with the history of reappearance of the occip- 
ital growth two months previously It was now practically the same size as at the time 
of his first admission There was no change m the nature of the other tumors and the 
cutaneous masses which had been excised had not recurred Second resection of the occip- 
ital mass November 17, 1927 The tumor was softer and more vascular There was 
more extensive invasion of the muscle and erosion of the outer table of the skull Radio- 
therapy was again refused by the patient 

Pathological Repoit — “The specimen consists of an elliptical mass eight by four by 
three centimetres On section, the tissue is extremely vascular and of a soft spongy con- 
sistency The cut surface is gra3ush-white in color and has a somewhat trabeculated 
appearance There is evidence of invasion of the scalp muscle Microscopically, the tissue 
IS exceedingly cellular and made up of short spindle cells arranged somewhat m the form 
of alveoli Scattered throughout the section are circumscribed areas of degeneration The 
blood supply is excessive with innumerable dilated blood sinuses lined by tumor cells 
Diagnosis — Spmdle-cell sarcoma ” (In comparing the microscopic picture of this neoplasm 
with that of the original, the anaplastic changes which have occurred during a period of 
eight months are strikingly apparent ) (Fig 7 ) 

The final admission was four months later with the history of reappearance of the 
tumor one and one-half months previously, followed by rapid growth The patient com- 
plained of constant headache and a slight unproductive cough At operation it was found 
that the mass had perforated the skull and that the tumor tissue formed a heavj' plaque 
over the occipital portion of the dura There was considerable loss of blood and, in spite 
of transfusion, the patient died twelve hours following operation 

Autopsy — “The occipital mass presents a p cture similar to that on the previous 
admission There is direct extension to the occipital portion of the dura with distant 
metastases to the visceral pleurfe, which are studded with firm whitish sarcomatous 
nodules There is a small tumor aris ng from the sheath of the left ]lioh)'pogastric nerve 
which on section shows interlacing strands of fibrous and nerve tissue The thymus is 
large and fleshy and weighs thirtj-five grams The remainder of the report corresponds 
with the physical findings on admission Diagnosis — von Recklinghausen’s disease, spin- 
dle-cell sarcoma of occipital region with extension to the dura, metastatic sarcoma of 
visceral pleurie and adjoining lung, cutaneous fibromata of trunk and extremities, neuro- 
fibroma of iliohj'pogastric nerve ’’ (Figs 8 and 9 ) 
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IIEjMIRESECTION of a solitary IODNEY" 

By Thom vs N IlLPnunisr, M D 
oi IIahtiohi), Conn 

Partial lenal resection where theie is a second noimal kidney is an 
uncommon operation Partial renal lescction where there is no other kid- 
ney must be a ver}-- uncommon opei.ition, as I can find only one case reported 
that reported by Judd (in 1925) in the Ann vis 01 Surglry, vol Ixxxii, 
P 458 

Judd resected the uppei third of a single type kidnc} for stone and infected 

upper cahees, in a w oman, 
thirty-two years of age 
I he function of the kid- 
ney w'as normal before 
operation The immediate 
effect of the operation w'as 
to run the blood urea up 
on the fourth day 
the function re- 
turned to normal and the 
woman w'ent successfully 
through a hard childbear- 
ing the next year 

I w ish to report a case 
of resection of one-half 
of a solitary kidney of the 
double type 

Cast — A man, fortj-two 
\ cars of age, entered the 
Hartford Hospital December 
23, 1925, complaining of anu- 
ria and pain m his right kid- 
ne\ His left kidney had been 
removed ten jears before for 
stones His present attack 
began three days previous to 
His temperature was 102°, pulse iio. 



Ji 




riG I — Pyelogram showing congenital double right kidnej 
Left kidney removed surgically seventeen years pieviously Note 
shadow of large stone in upper kidne> and shadon of small stone 
block ng conjoined pelvis 


admission and he had passed no urine since 
leucocytes 17,000 — 80 over 20, blood pressure 130/go, non-proteid nitrogen 882 milligrams 
creatinin 6 The man appeared acutely ill — with intense nausea and dry tongue 

A catheter passed up to the right kidney brought very pussj urine, flowing under 
pressure The X-ray and pyelogram are shown m Figure i 

Here was a man with a solitary double kidney with bifld pelvis The upper kidney 
was completely filled with a stone cast, part of which had broken off and blocked the 

* Presented before the New England Urological Association, May i, 1929 
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ureter at the junction of the 
bifid pelvis, causing an in- 
fected hydronephrosis of the 
lower good kidney 

1 he ureteral catheter 
was allowed to drain for 
tw'enty-four hours when it 
became blocked, making nec- 
essarj’’ an operation through 
a right lumbar incision to 
remove the obstructing stone, 
which w^as done without 
complication The man re- 
covered, and wdien his non- 
proteid nitrogen had 
returned to normal I advised 
a hemmephrectomy, but he 
and his family declined He 
left the hospital twenty-six 
days after admission 

Thirty-nine days later, 
February 27, 1926, he re- 
turned again wnth the same 
symptoms and a history of 
anuria for four days His 
temperature was 103°, pulse 
100, leucocytes 16,000 — 85 





Tic 2 — Pvelognm taken si\t> three da>s after hemmephrectomy 
PeUis and ureter still distorted by blood clot 






Tig 3 — P\clognm three and one half \tars after 
hemmtphrectoiii\ 


over IS, non-proteid nitro- 
gen 55 He w'as intensely 
nauseated and looked ill 
The X-ray showed that an- 
other fragment of the stone 
cast had broken off and 
blocked the bifid ureter Im- 
mediate and radical resection 
of the upper kidney along 
wuth the removal of the ob- 
structing stone W'as advised 
and accepted This w'as done 
through a lumbar incision, 
taking tw'ent}'-tw'0 minutes 
to complete Drains w'ere 
put down to the upper pole 
of the kidney and to the in- 
cised ureter Figure 4 shows 
the stone cast m the re- 
mo\ed half 

This man soaked his 
dressing with urine for three 
da^s tiicn began to %oid 
normalK passing no more 
urine through the v ound 
His wound was firm in 
twcnt\ -three days follov nig 
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tlie operation He left the hospital t\vciit\ -eight clajs following the operat’on When he 
left his non-proteicl nitrogen w'as normal and his pheiiolsulphonephthalein output was 
22 per cent in two hours 

Five w'eeks following this discharge he rttiirncd with hematuria C\stoscop\ showed 
the blood to he coming from the ureter, and the pjclogram showed the picture in Fig- 
ure 2 This bleeding quickh cleared up The 
patient returned at nn rccpicst April 20, 1929, 
for p\elogram and function He nc\cr felt bet- 
ter His phenolsuliihoncphth.ilein is 48 per cent 
111 two hours and his p\clogram is shown in 
Figure 3 


'■4 





Fir 4 - 


In Studying this case, b} far the most 
interesting finding is the compensator} 
function in the remaining kidne3% a func- 
tion of 48 pel cent in two hours 

Now let us compare this functional re- 
stone rcmoicd from upper Fuinej ‘’Ult With ahuost ail identical case reported 

by 


s 


Mij.inilv 

^1 _ 

iTTp 

i , 


Doctor 


'S'ouiig 


m 


the Join nal of 


after resection 

Uiology, A'ol 1, pp 17-57, 1917 The case of Young had a good kidney on 
the other side and theie was no cmeigency opeiatmg as there was no ob- 
stiuction to the meter, so that Doctoi Voiing ton’d foitunately do a difteren- 
tial lenal function hefoie 
h 1 s hemincphiectom}' 

The phenolsulphone- 
phthalein output w'as 20 
pel cent from the good 
kidney and 10 pei cent 
from the bad side in one- 
half houi Foul months 
following his oiieiation, 
the output w^as only 5 per 
cent on the opeiated side 
in one-half hour Theie 
W'as no report aftei that 
Judd has done a hemi- 
nephiectomy in six cases 
w'heie theie w'as a func- 
tioning kidney on the 
other side In three of 
these cases he has latei 
had to remove the remaining half because of atrophy 

Judging from the clinical material wdnch has been repoited so far in 
enough detail to draw conclusions fiom, it w'ould seem that Hmman’s experi- 
mental work on compensatory function and disuse atrophy of kidneys is 
borne out Unto the kidney that hath shall be given and the kidney that hath 
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Fig 5 — ^Tliree \iews of corrosion prepTrTtion of kidne\ 
double pelvis This represents, hie the preceding figines, 
form Note how complex the Trternl circuHt on Ins become Ihere 
nre now two posterior arteries, CTch skirting the reii'il pehn 'is in 
a normal case The lower posterior irterj runs obluiuelj bTckwaro 
between the two reml pehes The shaded areas represent tne 
territory of the posterior vascularization (From Kellj and Burn 
ham ) 



HEMIRESECTION OF A SOLITARY KIDNEY 


not shall have taken from it even that that it hath The surgical principles, 
therefore, become quite definite m regard to partial lesection of kidneys 
First, do not resect part of a kidney if there is a good kidney on the other 
side Second, resection of the diseased part of a solitary kidney ma} give the 
remaining good part of the kidney an oppoi trinity to compensate up to nor- 
mal I will say nothing about that laige group of cases wheie there is bilateral 

renal pathology Cer- 

tamly, until we know to f 

the contrary, this is a fer- | ‘ ^ 

tile field for conservative ^ * 

In regard to the sui- ^ " 

gical technic of heini- ^ - 

nephrectomy m the double - / 

kidney type, I wish to 
suggest a method diffei- 
mg from both Judd and 
Young 

says, “The vas- 
culai connections to the 
normal segment are first 
examined to make sure 
they are adequate The 
pedicle to the lemainmg 
segment is then clamped 
cut and ligated The 
kidney should be resected 
through normal tissue, 
and a portion of this 
tissue left attached to 
the segment to be le- 

moved in order to avoid sUght bleedmg or danger of opening cahces, and before ligating the 

possible error and infec- 
tion The renal stump is closed with double intei rupted or mattress sutures ” 
He uses a knife in the lesection 

Young sa5'^s, “The vessels supplying the poition to be excised are ligated 
and divided Incision is made at the junction between the healthy kidney and 
the diseased portion ’ He uses a knife cuts a V-shaped hollo^\ m the end 
of the kidney, takes great pains in curetting and closing cahces that may be 
opened into, and closes the end with mattiess sutures 

The blood supply m thirty-five cases of double kidney vere shown b} 
Eisendrath to be “one aitei}^ in fifteen cases two arteries m fifteen cases and 
thiee arteries in five cases ’ Figure 5 from Kell} and Burnham, sliows 
Broedel’s wmrk on the blood supply of double kidne}S In lU} ca'^e of hcmi- 
nephrectomy, the patient was in a ^ery desperate condition and the length of 
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time under an anreslhetic was an nnpoitant factor There was so much conges- 
tion and penieiicil inflammation that to isolate the pedicle and identif)' the 
blood supply would have been a dangeious and difficult piocedure The fur- 
row between the two kidneys was marked and after nicking the capsule in 
the fill row I found it as eas) to separate those two kidne3’-s with my finger 
(Fig 6 ) as to enucleate an adenoma of the prostate The line of least resis- 
tance IS between the endings of the blood vessels There was only a slight 
oozing of blood No cahx was broken into and the upper pus sack was unrup- 
tured When the two kidneys are separated then the pedicle can be safely tied 
The oozing fiom the raw end of the kidney was controlled by the slight 
pressure of mattress sutures — no attempt being made to close over the raw 
surface A cigarette drain was put down to this surface, and no attempt was 
made to cover it w'lth fat The fact that my case had a urinary sinus only 
three days m spite of his pvelotomy, I think 3vistifies the simplicity of 
the procedure 

SUM MARY 

1 Partial nephrectomy of a solitai v kidney can be successfully done wnth 
marked improvement in the function of the remaining jiortion of the kidney 

2 Paitial nephiectomy is not a good suigical procedure if there is a 
good kidney on the othei side — because its function gradually diminishes, 
due to disuse atrophy 

3 Where both kidne3's are diseased w'e have so fai no cases of bilateral 
partial resections This w'ould be a most interesting group to get evidences 
of functional reactions on 

4 The simplest and safest method of heminephrectom3’^ of the double 
kidney type for acute pathological conditions is to separate the tw'O halves 
by blunt dissection with the finger The kidne3’' cleavage wull be at the point 
of least resistance, i e , betw^een the teiminals of the blood ressels This avoids 
the danger of destro3mig the cii dilation to the good kldne3^ and of cutting 
into calices A few"^ pressure mattress sutures to control the oozing of blood 
are all that is necessary to place in the cut end and it is not necessary to cover 
the raw end with renal capsule 
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RECTAL ANESTHESIA WITH TRIBROMETHYLALCOHOL 
By Joseph R Guttman, MD 
or Chicago, Ili, 

FROM THE SURGICAL DIMSION OF PROF P SUDECK, EPPCNDORP KEWKENHAUS, HAMBURG GFRMANI 

The desu ability of rectal aniesthesia especially in surgery of the head and 
neck and in the presence of pathology in the respiratory tract lequiies no com- 
ment Ever since 1846 when Roux made his first attempt at lectal aiiEesthesia 
with an aqueous solution of ethei, and 1847 when Piiogofif tiled the lectal 
administration of ether vapor, numerous means have been elaborated with 
indifferent success in this type of surgical anaesthesia The advent of local 
anaesthetics was naturally followed by a loss 111 interest in this method of 
inducing anaesthesia However, the frequent incompetency of local anaesthe- 
sia, especially when dealing with hysteiical or nervous patients together with 
the lack of adaptability of local anaesthesia m paediatric surgery, has once moie 
caused the attention to he focused on rectal induction Gwathmey, in 1913, 
renewed interest in this method by publication of his ethei -in-oil rectal anaes 
thesia, alone or in combination with hypodermic administration of morphine 
and magnesium sulfate It has not become very popular due to the uncer- 
tain rate of absorption of the ethei from its oil mixture, and to the fact that 
fiequently there occuired marked rectal irritation with the piodnction of diar- 
rhoea, tenesmus, bloody stools and ulceration of the mucosa However, the 
search for a satisfactoiy rectal anaesthetic has apparently been successful, due 
to the recent elaboration by Willstater and Dusberg of a new drug, tnbrom- 
ethylalcohol, also known 111 the German literature as E 107 or Avertin, an 
anaesthetic that bids fan to supplant the use of ether by the rectum This 
anaesthetic as shown by the hteratuie has been used in over 100,000 cases with 
such marked success as to make it appear fai superior to any method of anaes- 
thesia at our command The drug has not been available for use in this coun- 
try but will appeal in a shoit period of time The European clinics have all 
had an opportunity of obseivmg its efficacy and reporting their results This 
communication will deal with the experience of the drug during my recent 
association with Piofessor Paul Sudeck at his surgical clinic for a period of 
eighteen months as well as a review of the literature emanating from the 
vaiious surgical and gyngecological clinics A brief description of the salient 
propel ties of the drug follows 

CHEMISTRY 

Tnbromethylalcohol is a white crystalline substance having a melting point 
of 79° C , easily soluble in water at 40° C Its molecule is very labile, break- 
ing down when heated above 45° C with the formation of dibromacetaldeh3'de 
and bromic acid Its chemical structure as ^\eIl as the pioducts of decompo- 
sition, IS shovn by the following 

CBr, CH-OH— HBr=CHBr. CHO 
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At this time it might lie well to state that the chbi omacetaldehyde is a 
highly irritant drug that easily causes rectal inflammation, and even ulcera- 
tion The presence of the aldehyde in a solution of ti ihromethylalcohol may 
be determined b} adding to a solution of the drug a few drops of congo red 
The foimation of an orange color indicates that decomposition has not occur- 
red, but the appearance of a blue coloi indicates the piesence of the toxic 
dibromacetaldehyde and the solution should not be used This test is obliga- 
toiy befoie the solution is evei placed in the rectum 

ABSORPTION 

The absoiption of the chug is faiil}' rajiid Straub, working at the Phar- 
macologic Institute of the Unneisit} of Munich, found that 8o per cent is 
absorbed in the fii st t\\ ent}’’ minutes and 9^ pei cent absorbed within the first 
two hours of the anaesthetic During an.esthesia Sebcning ’’’ has found it in a 
concentiation of six to nine milhgiams per cent in the blood 

PLIMIX* \TIO\' 

In the body the drug is detoxicated b} its combination w ith glycuronic acid 
and eliminated m that mannei b}' the kidnej Straub was enabled to recover 
81 per cent of the chug in this combination fiom the 111 me Traces of 
bromine could be lecoveied from the sweat but none from the respired air or 
the faeces 

TOXICITY 

When mtiocluced hypodermically, perorally or by rectum, tribromethyl- 
alcohol causes a rapid induction of anaesthesia wuthout any prehminar}'’ excita- 
tion Unconsciousness and muscular relaxation similar to that observed under 
ether follows Recov^eiy fiom the anaesthetic is not comparable in any vv^ay 
to that observed with ether Post-anaesthetic upsets are not seen, and experi- 
mental animals, and even man recov'er 111 a way that is similar to a person 
awakening fiom a deep sleep Lendl e has found that the toxic dose by rec- 
tum for the v^anous laboratory animals is 5 to 6 gram per kilo body weight, 
and the anaesthetic dose for these animals is 25 to 30 gram per kilo body 
weight with a consequent therapeutic index abov'^e i 7 He also compared the 
relative toxicity of the drug wuth v^anous anaesthetics such as chloro- 
form, ether, Gw^athmey’s ethei-oil morphine and magnesium sulfate anaes- 
thesia, and has found that the tribiomethylalcohol w’^as less toxic than any 
investigated except amyl hydrate The slight toxicity is apparent when one 
observes how the animals, upon recov^ery from laige doses, resume their 
ordinary activities and eat as though nothing had occurred 


LOCAL ACTION 

A solution of the anaesthetic was vvuthout any apjiarent effect when placed 
in the conjunctiva, on the cornea, or in the gastro-intestinal tract, even when 
repeated a number of times 
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RESPIRATION 

In common with other anaesthetics the lespiratory rate is slowed, but 
Straub has found that the respiratoiy efficiency is maintained by an increase 
in the depth of breathing During anaesthesia an increase in the rate could 
be effected by the use of such stimulants as carbon dioxide, lobehne, and caf- 
feine, as has been shown m man by Killian 

CARDIOVA.SCULAR SYSTEM 

During anaesthesia with tribi omethylalcohol there occurs a drop in the sys- 
tolic pressure that varies from ten to thirty millimetres mercury We have 
been unable to personally observe any fall greater than ten millimetres 
mercury This fall is found only in the early part of the anaesthetic and there 
is a return to normal s)^stohc pressure during the remainder of the anaesthetic 
The diastolic pressure has a tendency to remain constant The pulse rate may 
be slightly increased, rarel}'- over loo, but the quality is unchanged and is the 
same as that observed before the induction of the anaesthesia Unger and 
May have studied a number of cases with the electrocardiograph and were 
unable to find any changes attributable to the anaestlietic Bender - has found 
that the use of ephedrme may be successful in combating the preliminary 
fall of systolic pressure should conditions ever warrant it In toxic doses the 
blood pressure falls rapidly and eventually circulatory collapse ensues 

PARENCHYMATOUS 

Laboratory animals that weie subjected to several aiicesthesia with the 
drug day after day showed no injury to any organ White rats with large 
doses of the ansesthetic repeated, so as to receive loo inductions within seven- 
teen weeks, showed no change in the parenchymatous organs Indeed many 
of the animals became pregnant during the conduction of the investigations 
and gave birth to normal litters 

In addition one might add that the drug has been found in common with 
other narcotics to have a slight antipyretic effect It has also been found to 
be antiseptic and was capable of killing staphylococci and colon bacilli in one 
minute when subjected to 3 per cent solution 

PREPARATION AND ADMINISTRATION 

The drug is slowly dissolved in water at 40° C , so as to make a 3 per 
cent solution Care must be taken to prevent the temperature from rising 
above that point as there is a likelihood of decomposing the drug with the for- 
mation of the highly toxic and irritating dibi omacetaldehyde which Eicholtz ® 
has shown was able to produce marked inflammation of the bowel that might 
even progress to necrosis The dose varies from i gram to 15 gram per kilo 
of body weight, with an increase to 18 in the case of children It has been 
the practice in the Surgical Clinic to also reduce the dose m the presence of 
large abdominal tumors and ascites In using the drug for obstetrical pur- 
poses Hornung advocates a dose var3nng from 05 to 06 gram per kilo body 
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weight, but the writer has no experience w ith the use of it in that field As 
a lule a close of 13 giam per kilo of body weight has given a good aniesthetic 
with pleasing suigical relaxation In some instances an additional dose of 
025 gram pei kilo was given when a patient was poorly anaistheti^ed and did 
not lelax properly A few cases will require in addition to the above some 
ethei inhalation and this has been the experience of others as well as at the 
Clinic The anaesthetic will last about three hours and may be shortened by 
emptying the bowel and the use of cleansing enemas as is the practice after 
the termination of the ojeeiation Florken and IMues,^'* of the klarien-Kran- 
kenhaus in Frankfort, report that So per cent of their cases evidenced good 
surgical anaesthesia when doses above 13 gram per kilo vere used and the 
percentage decreased with a deciease in the dosage In the cases in which 10 
gram per kilo was used only 60 per cent showed a good anaesthesia This 
has been our experience as well Roith,’"^ in a series of 214 cases in which a 
dose of 12 gram per kilo w’as employed, obtained a perfect anaesthesia in 61 
per cent, a fair anaesthesia in 31 per cent and a poor anaesthesia requiring 
supplementary ether in 8 pei cent 

The method of administration as practiced in the Clinic is to give a pre- 
paratory enema the night before operation and on the day of operation to give 
5 gram barbital (veional) Others advocate the use of pantopan or mor- 
phine one or tw'o hours before operation The room should be darkened and 
the patient left undisturbed The solution of the proper amount of the drug 
dissolved in a concentiation of 3 per cent in wmter is then introduced into the 
rectum by means of a rectal tube, this being performed slowly, tbe tube 
removed and the patient left in a quiet condition, until satisfactory amesthesia 
and relaxation has occurred This anaesthetic is indicated in practically every 
type of surgical procedure, but wnll probably' find its greatest sphere of useful- 
ness in surgery about the head and neck, in wdiich great difficulty' is encoun- 
tered when using the oithodox inhalation anaesthesia At the Clinic it has 
been employed in goitre suigery', thoracoplasty', breast resection, laminectomy', 
gastric surgery, appendectomies, hernias, amputations, w'lth pleasing results 
No unpleasant after effects w'ere noted No headache, no post-operative 
nausea or vomiting w'ere evidenced Post-opeiative lung complications as 
bronchitis and pneumonia w'ere not seen No ill effects attributable to the 
anaesthetic have occurred, in our experience The post-operative care as far 
as the anaesthetic was concerned consisted of merely flushing out the low'ei 
bowel with several liters of water 

Roith has reported on his experience w'lth the anaesthesia in 214 cases 
He obtained a good anaesthesia in 61 per cent , or 130 cases About 3^ 
cent , or 67 cases, required a small amount of supplementary anaesthesia and in 
8 per cent , or 17 cases, needed a large amount of additional inhalation ether 
All types of surgical procedures are included in his report Tw'O cases 
evidenced rectal irritation as was shown by' tenesmus and a few mucus stools, 
which he attributed to the improper overheating during the mixture of the 
solution He believes that the anaesthetic is especially indicated in very ner- 
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vous and hysteiical patients who aie so easily terror-stricken when brought 
into the operating room The horror of the operating looni and the strug- 
gling during inhalation ansesthesia are obviated by the peaceful induction m 
the patient’s own room He relates the personal expeiience of a physician 
upon whom he operated for a large cervical carbuncle, in which the physician 
expiessed his delight m the easy way that the narcosis was induced and the 
lack of pain during the operation and the pleasant post-operative recovery 
He states that the anesthetic is not contraindicated in diabetes or pulmonary 
tubeiculosis His oldest patient was eighty-six and the youngest six years 
of age 

Florcken and Mues report on their experience with the anesthetic in i8o 
cases They obtained a complete efficient surgical anesthesia m ii6 or 64 
per cent of the cases They call attention to the fact that the percentage of 
success closely follows the dosage of drug With the use of 10 giam per 
kilo, but 50 per cent of the cases gave a perfect ansesthesia, with the use of 
125 gram per kilo about 60 per cent perfect anesthesias lesulted, and with 
the use of 13 gram per kilo over 80 per cent of the cases underwent a perfect 
anesthesia The youngest case operated was a child two and one-half years 
of age and the oldest a man seventy-nine years of age They do not believe 
that even severe icterus is a contraindication to this ansesthesia, as four cases 
of severe icterus, including one of acute yellow atrophy, were successfully 
operated upon under tribromethylalcohol narcosis Only two cases evidenced 
symptoms of rectal initation as tenesmus, mucus and blood m the stools, 
and they cleared up readily The only post-operative bronchitides observed 
were m five cases, all of which had required supplementary ether inhalation 
They conclude that while the anaesthetic is not an ideal anaesthetic and that 
there is a difficulty m judging the proper dose, it should be adopted because it 
brings a quiet patient into the operating room , one who has not had the criti- 
cal period when undergoing an inhalation anaesthetic , one who awakes nicely 
without nausea, vomiting, or headache and is not liable to post-operative lung 
complications 

Hornung,^^ of the Universitat-Frauenklmik of Berlin, reports on his 
observations with tribromethylalcohol in the role of an obstetrical analgesic 
Using a dose varying from 05 to 06 gram per kilo he found that in a series 
of 100 cases he obtained good results in seventy-four , in twenty-four instan- 
ces the analgesia was only fair, and m the two remaining cases absolutely 
valueless He notes that twenty-seven cases had atonic bleeding and some 
disturbances in the separation of the placenta In no case was there any effect 
upon the child He stresses the fact that the kidneys and the liver must be in 
good functional order and consequently believes that its use in controlling the 
convulsions of eclampsia is contraindicated The uterine conti actions were 
somewhat weaker, but they increased in frequency and the length of labor was 
not markedly affected The analgesia was gratifying in the majority of cases 

Nehrkorn®® used the anaesthetic in a senes of 180 cases, of all types and 
in all ages The youngest patient was an infant of two months and the oldest 

411 



TOSEPII R Gb J 1 MAN 


was eighly-four yeais of age No pulmonaiy complications were noted m the 
cases in which Avertin alone w.is used In the cases that necessitated the addi- 
tional use of ether there weic five mstantes of pulmonary complications Kid- 
ney complications were not observed He has successful!} used the drug in 
two children to obtain an X-ray One of his cases evidenced rectal irritation 
by having blood and mucus m the stools on the day following the use of the 
anaesthetic He is m decided f.ivor of using the anaesthetic, being especially 
impiessed m the ideal \\ay in which the sleep is induced 

Goecke lepoits on his method of using tnhiometlnlalcohol by rectal drop 
intioduction He introduces the solution by a drop method into the rectum, 
so legulatmg the flou that at fust it is ^ery rapid and then slowing the intro- 
duction as the amount intioduced approaches a dose of i gram per kilo until 
a satisfactory anaesthesia is obtained In this manner he has been able to 
obtain a good anaesthesia with doses of o8, to, 12 14. and 15 gram per 

kilo of body \veight The last dose was not exceeded in any case He was 
wHl satisfied w'lth the lesults m thirt} cases m which it was tried and wall 
lepoit at a latei period wdien he has been able to observe it in more instances 
Heynemann Killian,-^ Conrad" and others ha\e also reported on their 
experience w ith the rectal an.cstlietic 

Hirsch has used the amesthetic as a sui)i)lcment to gas, local and lumbar 
anaesthesia Polano*" w'arns one to be careful when supplementing this wath 
a lumbar anaesthetic Gossman is especially enthusiastic in its use in surgery 
about the head and neck Unger and Ruge " think that it is especially indi- 
cated m complicated eases of lung cardiac jiathology But/engeiger ® Frund, 
Giuing,^’^ Muhsam,'’^* Noidmann'*’ Plent? Pribram"'’ Schmieden"''’ Vor- 
schutz,’’'’ all report on its usefulness m thyroid surger} Amersbach ^ Beh- 
ren ,-3 von Eichen,® Kuthe,"” and "Jollei,"’' have described its usefulness m 
otolaryngology Roedeleus (?) leports on its success in uiological surgery 
Amersbach^ Butzengeigei Drugg,'"’ Gossmann."' Peterman,'^'’ Unger,''" 
and Wiechoski w^ere unable to find any interfeience w ith hepatic function m 
Its use Borchaidt," Kreuter,^" and Nordmann were unable to discern any 
ill effects upon the kidney Numerous other Euiopean clinicians have 
reported upon the value of this anaesthetic and the bibliography appended 
below contains the reports of over 100,000 cases in wdiich the anaesthetic w^as 
used without the report of a single fatality 

In conclusion it might be stated that while the last word upon tribromethyl- 
alcohol anaesthesia has not appeared, it approaches the ideal anaesthetic more 
closely than any othei at our piesent command It has its draw'backs, namely, 
its labile chemical constitution that admits of its decomposition with the pro- 
duction of the highly initant dibromacetalydehyde, and its rapid absorption 
from the intestinal tract that may permit the flooding of the patient with a 
toxic dose that cannot be removed These disadvantages can be obviated by 
care in the administration of a properly calculated dose wnth close attention 
to its preparation — m not overheating the solution Its advantages are mani- 
fold The peaceful induction m the patient’s own room, the ease with which 
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suigical piocedures about the head and neck may be carried out without the 
embariassment caused by the administration of an inhalation ansesthetic, the 
lestful post-opei ative awakening without nausea, vomiting, headache or 
depression, the lack of pulmonary or cardiac complications These are admir- 
able characteiistics that inoie than oflfset the disadvantages enumerated above 
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The fact that the contents of the duodenum influence the amount of 
secietion of gastric juice has already been shown by Pawlow, Bickel, Cohn- 
heim (1909-1910), and Sato (1914) Therefoie, there is no doubt that m 
diseases such as cholelithiasis, which may lead to changes in the bile, there 
may also be produced changes in the duodenal contents and the latter, in 
turn, may influence the gastric secretion Clinically, it has long been shown 
by our predecessors that patients suffering from cholelithiasis and those 
undergoing cholecystectomy often complained of gastric distuibances 

Concerning the gastric secretion m cases of cholelithiasis and cholecystitis 
much clinical and experimental investigation has been done, especially upon 
the question of hypoacidity Hohlweg and Schmidt (1910) have noticed 
that most of the patients who had undergone a cholecystectomy or who 
suffered from cholelithiasis, presented either hypoacidity or anacidity They 
sought to explain this condition on the basis of a dysfunction following the 
extirpation of the gall-bladder or a functional distuibance of the gall-bladder 
due to cholelithiasis Hohlweg (1912) and Rost (1913) showed this to be 
the case in experimental animals and Rohde (1920), Behni (1921), 
Rydgaard (1921), and Dangshaft (1923) confirmed their findings 

However, Magnus (1913), Miyake (1913), Boss (1923), and others 
maintained that theie was no connection between hypoacidity and anacidity 
on the one hand, and atrophy or failure of the gall-bladder oi occlusion of 
the cystic duct on the other To be sure, Toida found hypoacidity or 
anacidity in seventy out of eighty-two cases of cholelithiasis, but from his 
clinical and experimental investigation, he differed from Hohlweg in that he 
felt that there is no relation between the two conditions, because m choleli- 
thiasis the repeated inflammation causes a disturbance of the bile secretion 
and this reflexly influences the gastric mucosa and, hence, the amount of 
hydrochloric acid secreted Boss also stated that although he found a hypo- 
acidity or anacidity m half of the cases of cholelithiasis, still it might be 
erioneous to consider it due to the extirpation of the gall-bladdei 

We will not here vouch for the relation of hypoacidity and anacidity to 
functional disturbance or extirpation of the gall-bladder Where the basis 
for the hypoacidity is not to be found, it exists, according to the assertions 
of the above-mentioned authors, as a fact in cholelithiasis or cholecystitis, 
and It lemains as an irremissible clinical factoi in the diagnosis of such 
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disease Bchm esjiecially lias sliown this lo be the case in tlie difterential 
diagnosis of chionic cliolelitliiasis and peptic iilcei, winch give similar symp- 
toms The degree of acidit}' after cholecystectomy is an important therapeutic 
guide and should always he determined post-operatively For this reason 
we have determined llie gastiic acidity prc-operatively in the following cases 
tw^enty-four wuth stones in the common duct, tw’ent3’’-four of cholecystitis 
until or wnthout stones, two of tumor of the liver, one of carcinoma of the 
gall-bladder, one of abscess of the liver 

Theie w^eie also tw'enty-two cases nine with common duct stone, and 
thiiteen with cholecy^stitis, in which the gastric acidity' was determined both 
before and after the opeiation The results arc gnen m Tables I and II 
winch give also the age and sex of the patient, degree of inflammation and 
the bacteria found in the galJ-bJadder 

If one considers a free hy'drochlonc acid of fifteen to thirty' as normal, 
and over thirty' as hyj^eracidity' and imdei fifteen as hy'poacidity', then from 
the tw'o tables one w'lll group these forty'-nine cases as follows tw'enty'-five 
w'lth anacidity', thiiteen with hypoacidity nine normal, two with hy'peracidity 

This gives // per cent of hy'poacidity' or anacidity and compares w'lth the 
results of others as follow'S Boss, 56 per cent , 1913, Miyake, 69 per cent, 
19^3 1 Ohiy, 68 per cent, 1913-1915, Wohl, 46 per cent, 19^/ > ^^^cssel, 
54 per cent , 1919, Fenger, 45 per cent , 1919, Matsuo and Sawada 60 per 
cent , 1923 

These authors stated that cholelithiasis and cholecy'stitis usually were 
follow'ed by' hy'poacidity' and anacidity' In order to judge the assertions of 
hy'poacidity' and anacidity' made by' Hohlweg and others, w'e w'lll analyze our 
results In the forty-one cases the condition of the cy'stic duct w'as deter- 
mined at operation and in fourteen of these, minor changes were found 
about the duct, in nine there W'as thickening and marked stenosis, in fifteen 
theie was mild stenosis, and in three cases theie w'as complete occlusion 
The degiee of hypoacidity' did not correspond w'lth the degree of change an 
the cystic duct as has been stated by Hohlweg and Schmidt Cases No 23 
and No 28, in which a scarred atrophy' of the gall-bladder w'as found w'lth 
a thickening and luaiked stenosis of the cy’stic duct, show'ed normal acidity 
Case No 22 showed hypoacidity, although mild in degree w'hen compared 
with the marked hypoacidity and anacidity' found in cases No 18, No 26, 
No 32, and No 53, in rvhich the pathological changes m the gall-bladder 
and cystic duct w'ere mild Tw'o cases, No 12 and No 49, ni w'hich the 
atrophy of the gall-bladder and scleiosis and stenosis of the cystic duct Avere 
so marked that theie A\as probably complete dysfunction, showed normal 
acidity In case No 36 wherein the gall-bladder contents w'ere a milky white 
in color and the cystic duct was completely closed, there was still free hydro- 
chloric acid in the stomach In cases No 15, No 29, and No 35 w'here there 
was acidity, tw'O, No 29 and No 35, showed a mild stenosis of the cystic 
duct and in No 15 the stenosis was marked Case No 52 show'ed occlusion 
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Table i 


Findings in Gastric Acidity m Twenty-four Cases of Cholelithiasis 


Case No 

Age 

Sex 

Pre-operative 

Post-operative 

Degree of Obstruction 

Bacteria in Bile 

Total 

Acid 

Free 

Acid 

Total 

Acid 

Free 

Acid 

Common 

Duct 

Cystic 

Duct 

I 

60 M 

20 

10 






5 

30 F 

36 

23 






19 

25 F 

2 

0 






43 

71 M 

I 

0 






58 

63 M 

20 

14 






4 

46 F 

38 

25 



Marked 

Dilated 

Bac coll comm 
Staphylococcus 

10 

41 M 

2 

0 



Marked 

Vague 

Bac coll comm 

15 

45 F 

i 

0 

0 



Marked 
(by stone) 

Marked 

scarred 

stenosis 

Bac coll comm 

Bac lactis 

Staph aureus 

21 

: 46 F 

24 

12 



Marked 
(by stone) 

Marked 

scarred 

stenosis 

Bac coll comm 

26 

47 F 

5 

0 



Marked 
(by stone) 

Mild 

Bac coll comm 

29 

40 M 

0 

0 



Marked 
(by stone) 

Mild 

Bac coll comm 
Staphylococcus 

35 

45 M 

0 

0 



Marked 
(by stone) 

Marked 

stenosis 

Bac coll comm 
Staph Strep 

36 

59 M 

9 

5 

1 


Complete 
(by scar) 

Complete 

Bac coll comm 
Gall bladder sterile 

51 

67 M 

8 

6 



Marked 
(by stone) 

Open 

Bac coll comm 

Bac lactis 
Staphylococcus 

52 

51 M 

67 

50 



Almost 

comolete 

Open 

Bac coll comm 

Bac lactis Strep 

II 

46 F 

10 

0 

10 

0 

Mild 

Open 

Bac coll comm 

16 

50 F 

8 

0 

3 

0 

Marked 

Mild 

Bac coll comm 

18 

49 M 

2 

0 

0 

0 

Marked 

Mild 

Bac coll comm 

22 

35 F 

28 

10 

16 

0 

Marked 

Marked 

Bac coll comm 
Staphylococcus 

28 

40 F 

18 

14 

14 

8 

Mild 

Open 

Bac coll comm 

30 

41 M 

10 

0 

0 

0 

Marked 

Thickened 

dilated 

Bac coll comm 

Bac lactis 

31 

39 M 

8 

6 

0 

0 

Marked 

Open : 

Bac coll comm 

Bac lactis Staph 

47 

48 F 

37 

13 

13 

10 

Mild 

Open 

i 

Bac coll comm 

Bac lactis 

53 

62 M 

7 

0 

0 

0 

Mild 

Open 

1 

Bac coll comm 
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Table II 

Findings in Gastric Acidity in Twenty-four Cases of Cholecystitis, Two of Tumor of the Liver 
One of Carcinoma of the Gall-bladder and One of Liver Abscess 


Case No 

Age 

Sex 

Pre opcraln c 

Post operatixe 

Depree of Obstruction 

Bacteria in Bile 

Total 

Acid 

Tree 

Acid 

Total 

Acid 

Tree 

Acid 

Coimnon 

Duct 

C>stic 

Duct 

13 

74 M 

2 

0 






14 

50 F 








27 

61 F 

6 

0 






37 

43 F 

22 

1 

10 

1 

1 




12 

27 F 

26 

20 



Scarred 

thickening 

Scarred 

stenosis 

Bac coll comm 

2 

50 F 

0 

0 


1 

None 

Mild 

Bac coll comm 

3 

57 

0 

0 


j 

1 

None 

Mild 

Bac coll comm 

6 

26 F 

18 ' 

1 

B 



None 

i 

Mild 

Bac coll comm 

8 

53 M 

30 

1 

20 

1 


Dilated 

Mild 

Bac coll comm 

9 

18 M 

44 

32 



None 

1 

Mild 

Bac coll comm 

20 

32 M 

7 

3 



Dilated 

Marked 

Sterile 

45 

20 F 

m 

0 



Dilated 

klarkcd 

Sterile 

50 

33 M 

16 

8 

j 


None 

None 

Bac coll comm 

55 

44 M 

20 

18 ' 

1 



None 

i 

None 

Bac coll comm 
Staphylococcus 

56 

45 M 

82 

34 



None 

None 

Bac coll comm 
Staphylococcus 

7 

34 F 

2 

0 ^ 

2 

0 

1 None 

j\Iild 

Bac coll comm 

32 

41 F 

6 

5 

6 

2 

None 

Mild 


39 

56 M 

8 

2 

■ 

0 

Dilated 

Mild 

stenosis and 
thickening 

Bac coll comm 
Staphylococcus 

41 

45 F 

2 

0 

20 

B 

None 

Mild 

Sterile 

48 

38 M 

30 

1 

0 

2 

0 

Dilated 

Mild 

Sterile 

57 

54 F 

26 

0 

26 

B 

Dilated 

None 

Bac coll comm 

Bac lactis 

22 

67 M 

35 

20 

12 

0 

None 

Marked 

Bac coll comm 

38 

44 M 

29 

24 

46 

22 

Dilated 

Marked 

Bac coll comm 

46 

29 M 

■ 

■ 

35 

20 

Thickened 

Moderate 

Bac coll comm 

Bac lactis 
Streptococcus 

1 
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HYPOACIDITY IN CHOLELITHIASIS AND CHOLECYSTITIS 


Table II — ConHnned 


Case No 

Age 

Sex 

Pre-operative 

Post-operative 

Degree of Obstruction j 

Bacteria in Bile 

Total 

Acid 

Free 

Acid 

Total 

Acid 

Ftee 

Acid 

Common 

Duct 

Cystic 

Duct 

54 

50 M 

9 

7 

0 

0 

Thickened 

Mild 

Bac coll comm 

Diplococcus 

Streptococcus 

49 

52 M 

24 

B 

4 

0 

Dilated 

Almost 

complete 

Bac coll comm 

60 

44 F 

3 

0 

32 

16 

Dilated 

None 

Bac coll comm 

63 

42 F 

14 

8 

6 

3 

Dilated 

Marked 

(kinked) 

Bac coll comm 


of the common duct with marked atrophy of the gall-bladder which was 
continuous with a biliary fistula, yet m this case theie was hyperacidity 

The above facts do not agree with those of Hohlweg and others The 
interference with passage through the common duct, due to stone foimation, 
regardless of whether or not there is stenosis of the cystic duct, limits n: 
greater or lesser degree the gall-bladder function According to our investi- 
gation, the function of the gall-bladder becomes distuibed due to inflamma- 
tion, whether or not there is stone formation or stenosis, and one must also 
recognize the fact that the gall-bladder mucosa heals with difficulty once it 
has become inflamed, so that the gall-bladder function in cases of choleli- 
thiasis is practically always greatly impaired or destroyed Therefoie, when 
the findings in gastric acidity vary so, as described above, then it is impossible 
to explain them only on the basis of functional disturbance of the gall-bladder 

When one considers the relation between hypoacidity in this biliary dis- 
ease and the sex of the patient one finds, according to Rydgaard, 73 per 
cent in men, 42 per cent in women Hypoacidity, then, is found more in 
men than in women, but according to Dangschaft, there is 50 per cent in men 
and 76 per cent in women Our results are as follows In twent3''-seve 1 
male patients there were three with normal acidity, seven with hypoacidity, 
and twelve with anacidity Thus giving a percentage of 81 5 of hypoacidity or 
anacidity in men as against 86 3 per cent in women From which one may 
see that the percentage is higher than that referred to above and that there 
IS no appreciable difference between the sexes as regards the changes in 
gastric acidity 

In regard to age, as seen in the second table, hypoacidity and anacidity 
aie found in eveiy decade, but more between the ages of thirty and fifty, 
however, it might be a coincidental finding that in our series of cases these 
ages predominate In our material Ave can say that the freqnenc} of hyjio- 
acidity and anacidity does not increase with age, that is, that there is no senile 
achylia, but a definite relation to cholelithiasis In short, it is unhkel} to 
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determine any lelationship between hypoacidity or anacidity and sex or age 
in the patients 


Ape 


Gastric Acidit> 

Up 

to 

20 

21 

to 

30 

1 

31 

to 

10 

41 

to 

so 

0 0 

More 

than 

60 

Hyperacidity 

1 

0 

0 

0 

I 

0 

Normal Acidity 

0 

2 ! 

0 


I 

I 

H-vpoacidity 

0 

2 

4 

6 

4 

2 

\nacidity 

I 

0 

3 

II 

2 

3 


Within the limits of thirty to fifty, the sex difference was not perceptibly 
great, being only shgbtl}' greater in \\omen These findings correspond to 
the fact that cholelithiasis occurs more often in •women than in men and is 
much more fiequent between the ages of thnty and fifty 

In the investigation of the functional changes of the liver in cholelithiasis, 
wdiich will be described later, i\c made bacteriological examinations of the 
bile which was withdrawn from the gall-bladder or the common duct at 
operation These tests w'eie carried out on forty cases In four of these, 
the cultures Aveie negative (cases Nos 20, 41, 45 and 48) The others 
allowed simple infections wuth bacteiium coh or mixed infections of diplo- 
cocci, staphylococci, stieptococci, or of bacillus lactis acidi iMth bacterium coh 

In cholelithiasis theie is almost ahvays infection of the bile ivith bacterium 
coh, as has already been shown by Miyake (1913), Yokota (1926), Fuld 
(1927), and otheis In oui cases, the degree of hypoacidity paralleled the 
degree of infection The five exceptions to this weie the three cases (No 4 i> 
No 45, and No 48) wdiich showed no infection and anacidity, and one case 
(No 20) ■which showed hypoacidity and no infection, and a fifth case (No 
52) which shoived hypei acidity and a very low grade infection The degree 
of infection, ho-wever, seems to have no relation as to ivhethei it is a single 
or a mixed type of bile infection Correspondingly, m the cases of anacidity 
the degree of infection is usually most maiked Hypoacidity or anacidity 
associated wuth stone m the common duct, -which neai 1} always show^ed a high 
degiee of bile infection, was usually more marked than the hypoacidity found 
111 cholecystitis 

In investigations done on bile removed from apparently healthy gall- 
bladdeis at autopsy by Fiaenkel and Krause, Williams and Windsor, and 
Kirose, bacteria were often found Opposed to this are the fifteen cases 
reported by Mieckowski (1900) and the thirty-five cases of Toida (1920) 
and our five cases in which the bile removed during a laparotomy for some 
other condition, w^as found to be sterile The assertion of A’’an der Reis that 
bacterium coh communis, (Gram-negative) which is found in abundance m 
the colon, shows a tendency gradually to disappear m the upper small intes- 
tine where non-pathogenic bacteiia, (Gram positu'^e) the so-called enterococci, 
are found in profusion and that not infrequently the upper part of the 
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duodenum has been found free of bacilli, has lately been corroborated by 
Bitter and Loehi, following investigations of many patients suffering with 
diseases of the stomach and duodenum They went still fuithei and asset ted 
on the basis of diifeient clinical observations that the reason for this lay in 
the acid secietion of the stomach Accoiding to them, the gastric acidity 
has an antiseptic influence upon the fiist pait of the small intestine as well 
as the stomach and, to be sure, the pathogenic bacilli coming down through 
the oesophagus, are destroyed by the bacteiia coming up from the lower 
gastro-intestmal tract If, theiefore, the stomach acid possesses its usual 
propel ties, the stomach and hist part of the small intestine become pool in 
bacteiia and especially free from bacteiium cob When, on the othei hand, 
hypoacidity oi anacidity is found, conditions are very favoiable for the 
entiance of bacteiia fiom the lower gastio-intestinal tract up into the stomach 
As we have shown above, in cholelithiasis theie is nearly always hypo- 
acidity or anacidit}^ and theie is also bacillary infection, especially with 
bacterium cob, the degree of which depends upon the degree of hypoacidity 
Bitter and Loehr state that the bacteria enter the stomach fiom the intestine 
mainly due to the hypoacidity and anacidity There is, however, the pievalent 
view that the cholelithiasis is the pi unary condition, that the hypoacidity is 
secondary, because in cholelithiasis the hypoacidity and anacidity accompany 
the bacterial infection The basis for this view is m the post-operative results 
and 111 animal experimentation, wherein it is found that hypoacidity and 
anacidity appear after cholecystectomy Others claim that this drop in gastric 
acidity does not obtain following operation Of the patients operated upon 
by us for cholelithiasis or cholecystitis, twenty-two were afterwards examined, 
of whom thirteen had anacidity, five had hypoacidity and foui showed noimal 
acidity If these results are compared with those obtained befoie opeiation, 
wherein ten had anacidity, ten hypoacidity, and two normal acidity, one sees 
that following operation hypoacidity or anacidity is moie fiequent 

Affe? Opeiatw}i 

Anacidity before operation, 7 cases had anacidity 

lo-cases i case had hypoacidity 

2 cases had normal acidity 

Hypoacidity before operation, 5 cases had anacidity 

lo-cases 4 cases had hypoacidity 

I case had normal acidity 

Normal acidity before operation, i case had anacidit}" 

2 cases I case had normal acidity 

Referring again to Table I , seven out of thirteen cases showed anacidity 
befoie operation, one case was normal, and the other five showed hypo- 
acidity In these last five cases (22, 31, 39 49, 54) the anacidit}^ before 
operation tvas significantl)’^ low^ and after operation there was an absence of 
acid In the twm cases, numbers 28 and 48, wdiere the pre-operatne hypo- 
acidity w^as not marked and, hence, approached a normal acidit}’-, there W'as 
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after operation, onl}^ a slight drop, 8 oi to degrees Patient No 38 had 
noimal acidity before and after operation Three cases, numbers 41. 57 
and 60, which showed anacidity before operation and another case (46) of 
pie-opeiative hypoacidity, showed an inci eased post-operative acid secretion 
w'hich returned to Itypoacidity or noimal acidity Only one case, number 23, 
changed from a noimal acidity before operation to anacidity after operation 
In addition to this w^e have noticed that one patient, number 22, -who bad 
anacidity before and after operation, three years later showed a normal 
gastiic acidity According to the assertion of Toida there were ten of his 
cases wdio show'ed an inci eased acid content post-operatively and five cases 
in w'hom the acidity decreased IMatsuo in nine cholecystectomies show'ed fi^e 
patients wnth post-operative increase and four cases with post-operative 
deciease in acidity 

Aldor, Ohly, Toida, and others attempted to explain this hypoacidity on 
the basis of a chronic gastritis Although differing in some respects the} 
agree essentially that chionic gastritis accompanies cholelithiasis, but we do 
not know’’ how they interpret the relation betw’een the bacteria and the 
cholelithiasis We believe that hypoacidity and anacidity in cholelithiasis is 
brought about by some condition which may exist before the patient is actu- 
ally ill, in w'hich condition the bacteria easily enter the duodenum and stomach, 
whence they infect the bile passages When cholecystitis and cholelithiasis 
are finally brought about by these infections, the hypoacidity is increased by 
factors which influence gastric secretions, such as fever, chills, vomiting, etc 
Follownng this the penetration by the bacteria is facilitated and gastritis 
chronica anacida follow's From our clinical observations of patients with 
cholelithiasis we have noticed in a very careful history that long before the 
actual illness, the patient complained of symptoms of chronic gastritis, 
therefore, we believe that the factors such as hypoacidity, anacidity, bacterial 
infection and cholelithiasis are in direct relation to one another, that they 
affect the gastric mucosa and 111 this w^ay aggravate the clinical condition 
Hence, in this disease the estimation of gastric acidity should take its place 
with the other methods of clinical examination 

CONCLUSIONS 

1 In cholelithiasis or cholecystitis there is nearly ahvays hypoacidity or 
anacidity In our cases the percentage of hypoacidity was 77 With a stone 
111 the common duct the acidity is low'er than in cholecystitis and there is 
more anacidity than in the latter condition 

2 From the post-operative results m our cases we cannot see that hypo- 
acidity or anacidity has any direct relation to the changes in the gall-bladder 
or cystic duct or any disturbance in their function, especially after operation 
there is no significant change, wherein we cannot agree with the assertions 
of Hohhveg and Schmidt 

3 The gastric acidity in cholelithiasis seems to be the result of bacterial 
infection of the bile We believe that the decrease in acid was present 
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before the occurrence of gall-stones and so favored the ascent of the bacteiia 
up the intestinal canal giving opportunity for biliary duct infection As soon 
as this infection accompanied the cholecystitis and cholelithiasis there was a 
further deficiency m acid, due to such factors as fever, chills, vomiting, etc , 
which influence the gastric secretion, which increased in severity and finally 
led to gastritis chronica anacida Therefore, we cannot agree with the asser- 
tion that cholelithiasis is piimary and the hypoacidity or anacidity secondary 
We hold to the view that after the inception of cholecystitis and cholelithiasis, 
hypoacidity or anacidity and bacterial infection, which stand m close relation 
to the two above mentioned conditions, favor the progress of these diseases 
4 The measurement of gastiic acidity m cholecystitis and cholelithiasis 
IS an important diagnostic method and also serves as a means for judging 
the extent of the disease 
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SURGERY IN BREAST TUMORS, PROBLEMS CONCERNING 
DIAGNOSIS AND TREATIMENT 

By Emvvn!) J Klopp, MD 

01 PiiiLVDi irinv, 

Tins subject was selected for the Annual Oration because many of the 
Fellows of the Philadelphia Acadcin}’’ of Stire^ery ha%e done much to increase 
our knowledge improve oui technic and enhance the lesults m breast sur- 
geiy In fact every member except those who are directing their efforts to 
keep us on our feet, those wdio cndea\or to clear our minds and stabilize 
oui bodies, those wdio remove obstruction from our excretory channels and, 
at least one, wdio keeps our jaws in motion, are interested m, but discouraged 
wuth, surgeiy m malignant breast tumors It was expected that by collecting 
a fanl}'^ laige group of cases of “tumors’ of the breast from tw'o w'ell- 
established hospitals something could be learned that would be of assistance 
m making early and correct diagnoses and secure better results Follow-up 
systems m these institutions have not been established sufficiently long to 
be of material value The records also leave much to be desired The opera- 
tions ivere done !))'■ thirty-five surgeons, and many of the patients w'ere 
private wdnch may account for the omission of some desirable information 
in the hospital histones 

The laboratory w'ork, wuth the exception of a few' brief intervals, w'as 
done by excellent men Opinions on tissue diagnosis w'ere often obtained 
from other sources Not infrequently the pathologists did not agree Again, 
the same slides examined by diffeient men m the same laboratory w'ould 
differ m the diagnosis, or the report w'ould be so w'orded that a surgeon with 
a model ate know'ledge of pathological histology might suspect totally dif- 
ferent tumors 

In May of 1924, the wiitei operated ujion a woman for simultaneous 
bilateral mammary cancer The patient w'as presented February 10, 1926, at 
a joint meeting with the New York Surgical Society, an account of w'hich 
appeared under the Transactions of the Academy of Surgery, May 1926 
The breasts were removed by the Stew'art technic at a twelve-day interval 
One W'as examined by the diiector of the hospital laboratoiy, the other by 
an assistant There was sufficient dissimilarity m the reports to make one 
suspect unlike carcinomas, whereupon the director was requested to examine 
both specimens He reported them as being identical, both adenocarcinoma 
suggestive of duct origin The axillary nodes w'eie not involved She 
w'rote that she was in splendid health on May 2, 1929 

Quoting fiom Bland-Sutton “the breast is so open to ob servation that 

* Annual address for 1928 before the Philadelphia Academy of Surgery delivered 
May 7, 1929 
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It IS the organ from which the knowledge of the natural history of cancer 
was primarily derived ” In regard to this Rmdfleisch pertinently remarks 
“The tumors of the female mammaiy gland have been so often, and already 
at so early a period, the subject of earnest histological investigation, that m 
this we might not impropeily call the mammary gland the nurse of pathologi- 
cal histology” One would think that the pathology of the hi east could be 
so simplified that eriors in histological diagnosis should not occur We 
owe much to McFarland who has endeavored to remove the haze from the 
nomenclature of some of the benign breast tumois In an effort to study 
the more common fibro-epithehal tumors, to observe the differences between 
adenofibromata and fibro-adenomata he assembled from five large hospitals 
about 300 tissues that had been indexed under thirty-three different names 
Some of these weie not tumors at all To read his conclusions will stimulate 
one to read his paper 

“i Two hundred and eighty-nme cases, supposed to be benign fibro-epi- 
thehal tumors of the female breast, weie studied clinically and pathologi- 
cally, for the purpose of harmonizing and simplifying the nomenclature 
“2 One hundred and five of them, desciibed under no less than thirty- 
three different names, were found to be periductal fibromata 

“3 One hundred and foity-seven, described under much the same names, 
showed no histological indication of being tumors, or in any way related to 
them, but were simply mammary gland tissue, either normal, or in some 
condition of involution 

“4 A system of nomenclature that permits tumors and non-tumors to be 
given the same names is too faulty to be continued 

“5 As all of the tumois resolved themselves into varieties of a single 
well-characterized genus, it would be well to call them all by the same name, 
and that lecommended as most appropiiate is Warren’s choice, periductal 
fibroma 

“6 In all but seven cases there was no difficulty in separating the tumors 
from the non-tumors 

“7 The research having been conducted upon material collected from five 
large, fiist-class hospitals, where it had been studied by many different 
pathologists, may be regaided as faiily representative of pathological tissue 
work as commonly conducted 111 hospitals 

“8 The mistake of calling non-tumor tissues by names belonging to 
tumois, may have been the result of overzealousness on the part of the 
pathologists to cooperate amicably with the surgeons 

“9 There are anatomical and physiological mammary disturbances of the 
breast that may occasion 'lumps’ that have no relation to tumors, and the 
surgeons should be infoimed and not led to believe that they have removed 
tumors when none existed 

‘To Pathology must remain confused both in theory and application un- 
less Its teiminology be so relieied of ambiguity as to be easily understood ” 
It has been clearly demonstrated by Cheatlc Fraser' W ainw right,’'' 
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and othcis, that sections cut fiom the whole breast are less likely to lead 
to eiioi in diagnosis than if a small section of the tumor be examined Sec- 
tioning whole hi easts undoubtedly will aid jxithologists to correct former and 
piescnt misconceptions as to benign and malignant lesions Several recent 
papers by Cheatlc ’ definitely indicate the term “chronic mastitis” a misnomer 
He states that nodulaiity and lumpiness often palpated anteriorly m breasts 
of women between the ages of thirty and forty-five, and especially after 
lactation, being due to the thickening of the hgamenta suspensoria of Sir 
Astley Coopei wdiich aie attached to the skin The branches contain lobules 
of fat If the skin is undercut the cutaneous attachments divided the 
nodularity wull disappear Unfortunately an early carcinoma may be masked 
by this condition 

Neaily all papers dealing wuth carcinoma of the breast stress early diag- 
nosis Teachers of suiger}’^ and textbooks on surgery must inform students 
and doctors how a diagnosis of early malignanc}’- is made, if it can be done 
When the rontgenologist fails to detect an earl} lesion of the stomach or 
bow'el, and he often does, the suigeon will cnticize him Finall}, when the 
patient vomits blood or has an obstruction there may be a re-check and the 
surgeon wall blame the i ontgenologist for losing an operable, and perhaps 
a curable, case The surgeon cannot lean on the X-ray department to diag- 
nose a hi east tumor Textbooks contain photographs of carcinoma of the 
breast, showung the tumor which may be so large as to deform the gland, 
wuth letracted nipple, skin involvement, axillary node involvement and sta- 
tistics showing fai and wude metastases All of this is necessary and im- 
pressive How'evei, w'e should exert oui selves more to recognize the disease 
befoie it has reached the stage w'hen chance for cure has been decidedl} 
diminished 

Most carcinomas aie discoveied inadvertently by finding a lump There 
aie other symptoms wdiich should be observed by all persons At puberty 
and often at the menstrual period there may be pain or discomfort Lancinat- 
ing pain at one point wdiich appears at irrespective times or differs m chaiacter 
from previous pain or discomfoit is looked upon by Cheatle as suspicious 
of carcinoma The eai best case of carcinoma of the breast he operated upon 
had no other symptoms , there w'as no demonstrable lump, microscopy re- 
vealed a focus of carcinoma which had begun to invade the surrounding fat 
A discharge of blood or seium should also be looked upon wuth suspicion 
Localized nodularity, or a definite haid lump in the gland, probably wall 
cont nue to be our chief diagnostic symptom 

Carcinoma mastitoides, or carcinoma of the lactating breast, very likely 
is the most malignant, fortunately infrequent, tumor of the breast The 
majority of these tumors are diagnosed abscess A professor, not of surgery 
but one who operated when the opportunity presented itself, made four long 
radiating incisions, practically cutting the breast into quarters, for carcinoma 
mastitoides m late pregnancy The woman did not live to see her child born 
General practitioners and obstetricians particularly should keep the picture 
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of this lesion in mind Inflammatory carcinoma of the bieast leported by 
Burton J Lee and Tannebaiim probably differs from lactation carcinoma 
In a list of twenty-eight cases, fourteen had never lactated The clinical 
phenomena are similar None of these cases occurred duimg pregnancy or 
lactation To diagnose carcinoma mastitoides we quote from a previous 
paper “The disease is seen during the childbearing period (sometimes 
in the latter months of pregnancy, but more often m the eaily months of 
nursing), prior to forty years of age, and at the height of physiological 
activity It begins as a localized area of induration, which extends rapidly 
and soon involves the entiie breast The localized ‘stony-hard’ nodule is 
conspicuously absent The skin early assumes a dusky red or purplish-red 
color It becomes brawny, feels hot, of the ‘pigskin’ variety, is faiily well 
marginated, and appears to be attached to the underlying structures The 
previously pendulous breast is firm, increases rapidly in size, and projects 
like that of a virgin Pam is not so severe as one would suppose from the 
appearance of the breast There is no fluctuation, and but moderate ten- 
derness The nipple shows no retraction in early stages The axillary glands 
may or may not be palpable The involved skin not infrequently extends well 
beyond the breast, and the other breast may become involved early In fact, 
several cases of simultaneous invasion have been reported 

“The onset in suppurative mastitis is acute, pain often is intense, and 
tenderness is marked The skin is bright red and becomes dusky as inflam- 
mation progresses It is never biawny, and fluctuation usually can be de- 
termined There is definite elevation m temperature and leucocytosis The 
differential count nearly always shows an increase m the polynuclear cells 
In carcinoma, the temperature is noimal or slightly elevated The leucocytes 
may be slightly increased, and the differential count frequently shows an 
increase in the mononuclear cells The diagnosis should be made without 
section for histological study as has been suggested ” 

In a paper recommending exploratory incisions in cancer of the breast 
Fitz williams says this about early cancer of the breast “There is not a 
single sign of malignancy and nothing even to bring malignancy to mind 
There is an indefinite something and undefined thickening Diagnosed in 
this stage is the only time we can almost guarantee a cure to a patient ” 
Anything having the characteristics of malignancy he does not consider as 
early carcinoma All the signs and symptoms of cancer of the breast are due 
to extension of growth This must occur 

From published statistics it is estimated that So per cent of breast tumors 
are malignant, 20 per cent are innocent If one compares recent statistics 
with those of the past twenty-fi-ve years it will be noted that the number of 
innocent tumors coming to operation have increased in ratio with the malig- 
nant tumors Gibbon’s analysis of his last tw o hundred cases showed that 

45 per cent vere benign Approximately 38 per cent of the cases collected 
from the records at the Pennsylvania Hospital since 1901 uere benign, and 

46 per cent of those from the Jefferson Hospital since June, 1920 The latter 
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corresponding with Gibbon’s cases Ap])arenlly more attention has been 
given in recent years to l)enign giouths If this is true an occasional early 
carcinoma should be found We can no longei say that the chances of a 
bieast tumoi being malignant aie thiec to one 

Exploiatory submammaiy incision with excision of the suspected tumor 
should be done in all doubtful cases This can be accomplished satisfactoiily 
and safely wuth the endotherm knife The writer has had no experience w'lth 
frozen section reports He jirefcrs to rely on macioscopic evidence Sbonlcl 
there still be uncertainty about the diagnosis the wmund can be closed in 
the proper manner and wait foi a fixed sjiecimen report Seldom will the 
operator have his opinion leverscd h} the pathologist 

Attempts have been made to grade the degree of malignancy m car- 
cinoma, histologically by Bioders, Gicenough and others, and clinically by 
Lee and Stubenboid Histological giadmg is of no value to the surgeon 
before or during the opeiation Lee and Stubenbord use the age, lactation 
rate of grow'th and extent of disease as weighting factors, subdividing each 
factor into gradation factois, apparently with a considerable degree of ac- 
curacy All suigeons have considered the weighting factors without any 
mathematical values One should add obesity and heritage There is suf- 
ficient evidence that a ])erson with a bad familial history of carcinoma must 
ofttimes be placed m the gioup of bad prognosis The fact remains that 
a benign growdh requiics excision and a malignant grow'th the most thorough 
operation the surgeon is capable of performing 

There are numerous w'ell-standardized operations for amputation of the 
breast A surgeon should do the opeiation he likes best if it permits of 
wide excision of fascia as advocated by Handly We believe in removal of 
the pectorals wuth few' exceptions The transverse elliptical incision ol 
Stewart has met our requirements in all but two cases A recent case a 
large fibroma m the upper hemisphere, legarded clmicall)' as a fibrosarcoma 
The other a large, slow-growmig, fixed carcinoma extending high tow'ard 
the shoulder In both of these the incision w'as oblique extending tow'ard the 
axilla It has been our custom to undermine the low'er flap w'ell over the 
rectus abdominalis, incise the fascia and dissect it upward tow'ard the breast 
Then the upper flap is reflected, and the axilla cleaned out It is desirable 
to have an X-ray of the chest befoie operating for malignancy 

Pre-operative X-ray treatment according to Wood has little to recommend 
it Experiments in animals have showm that the lymphatics cannot, but 
terminal arterioles can, be closed by the X-ray Therefore, to use X-ray 
preliminary to operation on the assumption that it will make opeiation safer 
by closing the lymphatics is wrong if w'e believe in the spread of cancer by 
the permeation method On the othei hand, if w'e accept the embolic theory 
it may be of value That metastasis does occur through emboli in the vascular 
system seems plausible We have noticed infection more often wdiere X-ray 
was employed pre-operatively 

Since the routine post-operative X-ray treatments there have been de- 
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cidedly less local recurrences in oiii cases Local recurrences seem to respond 
fairly well to the X-rays We believe m excising these when it is feasible — 
in the absence of metastasis and a limited number of tumors 

Concerning reexcision of lecurrent tumors it may be of interest to recall 
a case of S D Gioss^® reported m his “System of Surgery” published m 
1864 An unmarried woman, aged forty-four, had a partial excision of the 
left breast for a soft tumor in 1857 In 1859 she came under the care 
of Doctor Gross when he removed the entire breast In Septembei, 1861, he 
performed the twenty-third and last operation Altogether fifty-foui tumors 
were removed Recurrences were at or near the former cicatrix, usually 
within a few weeks The sixth tumor removed was examined micioscopi- 
cally by Doctor Packard and diagnosed encephaloid of the mamma She 
was well three years after the last operation We have on two occasions 
excised recurrent tumors 

Statistics are fallacious because of the discrepancies of histological reports 
and different methods used in assembling cases Ashhurst ^ properly states 
that when a large clinic reports statistics on carcinoma a table should be used 
which IS comparable to the scheme employed by Greenough and Simmons 
Their five-year cuies thus piesented 1918-1920 This we consider a fair 
average As stated befoie, we are not piepared to give a correct estimate 
of our five-year cures Our personal lecords are also lacking in this respect 
The private patients average 34 per cent of five-year cures Ward patients 
fall far below this figure 

Greenough’s statistics show marked improvement as time went on Tech- 
nic has been improved since 1894 Have the results been commensurate with 
the technic 

Let us compare the lesults of carcinoma of the colon of recent years with 
good technic foi resection with those of carcinoma of the breast with good 
technic for radical amputation It is obvious that the advance made in colon 
suigery has outshadowed the advance in breast surgery Therefore, m order 
to obtain better end lesults it is evident that it cannot be accomplished by 
lefined technic alone The case lecords reviewed included the breast tumors 
at the Pennsylvania Hospital from 1901 to January, 1929 Very few were 
found prior to 1905 Appi oximately fifty cases concerning which there were 
eithei operating loom recoids 01 laboratoiy reports, the histones could not 
be found There were histones and laboratory reports of 450 tumors dur- 
ing that time of which 278 (62 per cent ) ivere malignant, in thirty-foui 
of these the treatment w^as not stated or the operation w^as not described 
There were 172 (38 pei cent ) benign tumors 

The records at the Jefferson Hospital w^ere collected from June, 1920, 
to January, 1929 There iverc 431 tumors, of these 234 (54 per cent) 
iveie malignant of which tw'ent3-four w^ere not operated upon, and in fi\e 
the tieatmeut was not described There w^ere 197 (46 per cent ) benign 
tumors 

Total malignant tumois of both hospitals were 512, of thc'^e six were 
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sai comas, a tiifle moie than i pei cent A recent textbook on surgery states 
that “sai comas constitute about lo per cent of the tumors of the mam- 
mal y gland ” 

The records of 88i tumors were examined, of this number 114 were per- 
sonal cases The laboiatory leports of all of the latter were rcMewed 50 
per cent of these were malignant The large proportion of the benign 
tumois of our personal cases we belie\e is due m a measure to the fact 
that nearly 70 per cent ^\erc private The JetTerson Hospital has propor- 
tionately a much larger prn ate service than the Pennsylvania Hospital which 
may in part account for the higher peicentage of benign tumors Further- 
more, ve did not include cases fiom the Tefferson liospital prior to 1920 
It would seem that j^atients ■with suspected breast tumors are more likely 
to apply foi advice However there is a fallacy to offset this somewhat 
The aveiagc duration of malignant tumors m the cases at the Pennsylvania 
Hospital w'as 992 months, Jefferson liospital ii 84 months 

It has been suggested b}' pathologists and surgeons that the pathological 
diagnosis of malignant tumors should be so worded that the surgeon and 
ladiologist could iecogni7e the type and Mrulenc}’^ of the tumor Certain 
types respond favoiably to radiation 

In going over the pathological leports of our own cases it w^as interesting 
to note the description of these tumors Those of vast experience would 
desciibe the specimen macroscopically and microscopically with accuracy and 
detail and frequently expiess an opinion whether or not it w'as very malignant, 
then simply put dowm the diagnosis “carcinoma " Often, how'ever, no men- 
tion was made of the axillaiy glands All specimens about which there was 
any doubt w^eie sent to other pathologists for opinions We believe that 
all of the pathological specimens weie studied wnth interest and care and 
in very few’’ cases w’ould the diagnosis be changed if the slides w’ere submitted 
to other pathologists It w'ould be highl}’- desirable to have detailed descrip- 
tion and uniform and simplified diagnoses 

That the pathologists should be supplied wnth more accurate data is 
obvious MacFailand gave excellent reasons for careful notes 

Two cases, one not included in the cases reviewed, strongly suggest that 
“enucleation” of a supposedly benign tumor is insufficient An able surgeon 
enucleated a benign tumor fiom a Avoman’s breast forty-five years of age 
A competent pathologist leported it as benign Within tAvelve months there 
was a lecurrence beneath the scar wnth metastasis The breast tumor w’as 
excised for verification of the diagnosis it w’as carcinoma 

The other case, a Avoinan fifty years of age, had a fibroma excised and 
examined by a leliable pathologist wdio confirmed the diagnosis Within 
SIX months there was a recurrence Shortly the breast had the appeal ance of 
a rapidly-growing scirrhus The fiist slides w’^eie examined by other patholog- 
ists and the diagnosis was confirmed Follow’ing a radical amputation the 
tumor was examined which proved to be sciirhous carcinoma These cases 
indicate that it is safer to excise the segment of the breast containing the 

430 



SURGERY IN BREAST TUMORS 


benign tumor The carcinomatous cells probably were close to the innocent 
growth 

In two of our personal cases unnecessary radical amputation was done, 
one for diffuse cystic mastitis in which carcinoma was suspected, the other 
pioved to be multiple fibromata which had been diagnosed clinically as fibro- 
sarcoma The pathologist, a young man, had the specimens examined by one 
of wide experience who 
said there was no evi- 
d e n c e of malignancy 
They both suggested that 
we follow the case care- 
fully 

On one occasion we 
erred by excising a 
growth believing it to be 
benign but on incision it 
appeared to be malignant 
The laboratory reported 
it sen rhotis carcinoma 
The patient was operated 
upon for a mixed tumor 
of the parotid gland As 
she came to the operat- 
ing room our attention 
was called to the breast 
tumor A hurried examination was made and it was thought to be a 
benign tumor The patient was told later that the tumor was malignant and 
amputation was advised She declined X-ray tieatments ^\ere given 
There has been no recurrence m seven years Of the fifty-seven personal 
cases, fifteen were diagnosed pathologically mastitis Probably some of 
these weie operated upon unnecessarily Again, several diagnosed clinically 
mastitis were reported cystadenoma 

My thanks are due to the staffs of both hospitals for permitting us to 
examine the records, and especially to Dr Alan Parker wdio gathered the data 

CONCLUSIONS 

1 Recent records indicate that more benign breasts are operated upon 
than formerly This should lessen the incidence of carcinoma 

2 Pathologists should endea^or to standardize and simphf} the nomencla- 
ture of benign and malignant breast tumors Special training is desiralilc 

3 Suspected benign tumors should not be enucleated but the section con- 
taining the tumoi should be excised 

4 Amputation of the breast leases a bad deformity Let us re‘'er\e the 
opeiation for definite indications and then do it thoroughh 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD APRIL 1, 1929 

The President, Dr Astley P C Ashhurst, in the Chair 
Calvin M Smyth, Jr , M D , Recoidei 

MULTIPLE MYELOMA 

Dr J Stewart Rodman leported the case histoiy of a colored woman, 
thirty-three years of age, who was admitted Novembei i, 1928, into the 
reporter’s service, at the Woman’s College Hospital, with the chief complaint 
of pain in the hips, hack and shoulders and a tumor about the size of an adult 
patella three inches below the left knee-joint on the anterior suiface of the 
right tibia Eight years before she struck the left leg, at the site of the 
piesent tumor, against a tiee No break of the skin and no fractuie lesulted 
but the leg was painful and a small haid nodule developed about one month 
later It had never been painful but has continued to grow until it became 
about three times its original size when she was admitted to the hospital 
For the past four years she had complained of the piesent symptoms Due 
to pain she has been unable to walk without crutches for the past three months 
and when she does so there is now pain in the stenium, ribs and shoulder 
She has had severe pain in the left thigh foi the past three weeks and has been 
treated for rheumatism for a year 

The physical findings of impoitance weie the piesence of the tumor of 
the left leg three inches below the knee-joint This tumor was about one and 
a half inches in length and one inch m width , slightly movable over tbe bone 
and apparently growing 111 the subcutaneous tissue It was hard 111 consistency 
There was enlargement of the inguinal glands on both sides On the light, 
small nodular bodies extend subcutaneously down the inner side of the thigh 
to the inner side of the knee There is tenderness on deep palpation on the 
inner side of the light thigh just below inguinal legion On tbe left side there 
IS extreme tenderness just below Poupart’s ligament and a second aiea of 
tenderness on the outer side at a little more distal level There is pain at the 
left hip-joint on passive motion On two occasions the blood Wasseimann 
was repoited as anticomplementary The blood count was hsemoglobm 60 
per cent , erythrocytes 4,044,000 leucocytes 4100 Blood chemistr}'^ showed 
calcium, CO2 combining pow^ei, sugai, and urea to be witbm normal limits 

Icterus index 36 van dei Beig negative diiect The urine w’^as essen- 
tially negative 

On the X-iay diagnosis of piobable multiple myeloma the urine was 
examined foi Bence-Jones albumosuiia and found positive On No\ em- 
ber 16, 1928, the tumoi of the left leg was removed under gas-oxygen anais- 
thesia It pioved to be unattacbed to the bone and the pathological diagnosis 
w'as myxofibroma The patient w^as discharged Decemlier 13, 192S, at her 
owni request 

METASTASIS TO BONE FROM CARCINOM V OF BREAST 

Dr I Stew'Art Rodman lepoitcd the case of a married woman fifl\- 
five vears of ave wdio was admitted j\Ia^ 10 1928 into tbe reporters sen ice 
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at the Woman’s Collci^c IJosi«tal Ihis ]-)aticnt liad known of a tumor m her 
left bieast foi five years, at the beginninjj of which time she noticed a small 
led area m the outei iippei cpiadiant About one year ago, the mass having 
inci eased thiec oi four times its original si/e, the skin broke down and it 
began to bleed Still foi some months she continued to treat herself until 
finally in April, 1928. she consulted Dr George P fabler Since then she had 
had fouiteen X-raj treatments Ihe bleeding stopped and the mass grew 
smallei in si/e She was then lefcrred to Doctor Rodman for operation 

The left breast presented an area. 5 by 2 5 centimetres, to the outer side 
of the nipple in the upper outer cpiadrant, the skin over which w’as ulcerated 
1 here w'as a definite tumor mass beneath, w Inch was not adherent to the chest 
w'all The axillary glands were palpable on the left side 

I\Iay II, 1928, the breast was amputated with no other idea than the con- 
trol of hccmoirhage and the reinoral of the ulceration Pathological examina- 
tion diagnosed the mass adenocarcinoma 

March 14, 1929, about ten months after her first admission to the hospital 
she was readmitted for the purpose of X-ray study because she complained 
of a lump in the light cla\iclc and jiam in back for fire weeks Since her 
o]ieiation she had gamed weight and her general health w’as greatly improved 
for about seven months w hen she first noticed the lump above referred to in 
the right clavicle 

Dr Iacoii V \stim: dcmonsti ated a series of X-iay films illustrating vari- 
ous phases of the metastasis to hone from carcinoma of breast The speaker 
also called attention to some of the lesults which had been obtained from 
the treatment of primary growths by intensive radiation He laid particular 
emphasis on the fact that most cases wdneh the rontgenologists w'ere called 
upon to treat w'ere already in an almost hopeless condition Doctor Vastine 
was of the o])inion that jnimai}’’ growths could be treated w'lth practically the 
same degree of success by ladiation as by surgery, if tbe rontgenologists had 
the ojiportunit}' of ti eating the favorable ones 

CHORDOlOJ«IY FOR GASTRIC CRISES, COMPLICATED BY ACUTE 
INTESTINAL OBSTRUCTION 

Dr Hurley R Ow'en and Dr Temple Fa\, by invitation, leported the 
followung case which the repoiteis believe to be the fiist one reported iii 
which an acute intestinal obstruction occurred m a case where section o 
the anterolateral columns (chordotomy) had been performed rendering the 
patient anaesthetic to pain on the right half of the body below'^ the nipple line 
The signs and symptoms of intestinal obstruction in the presence of this anaes- 
thesia weie unusual An exploiatoiy iapaiotomy w'as possible on the ngn 
side without the need of anaesthesia, and an oppoitunity w'as aftorded lO 
observe the reniaining distribution of pam fibres to the iieritoneum, a fac 
of much iiiiportance, iieurologically The case also illustrates a iiew^ nietlioc 
of chordotomy whereby the selection of pam fibres within the cord itse) , 
undei local anaesthesia, is possible so as to permit the destruction of these 
fibres alone, leaving other forms of sensation intact 

Doctor OwmN established at the tune of his operation, the fact that the 
parietal peritoneum on the right side was insensitive to pam This corres 
ponded to the area of the pam loss also noted 111 the skin and muscle layers 
Doctoi Owen found that traction or manipulation of the visceral peritoneum 
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was painful, indicating clearly that the pain fibres remained in the visceial 
peritoneum, and either had their origin from the left side or entered the 
visceral pertioneum from a level above the sixth thoracic segment of the cord 
on the right 

The operation of chordotomy was suggested by Doctor Spiller in 1907 
and was first carried out on the human being for him by Doctor Edward 
Martin, in 1911 Since that time it has been used frequently m this country 
and abroad as a means for relief of pain The development of a safe and 
accurate technic for this procedure is due to Doctor Fiazier, who leported 
a series of these cases with Doctor Spiller, 111 1920 The method used by 
Doctor Frazier was the introduction of a small curved hook designed by him 
to include only the anterolateral columns of the spinal cord This method 
has given extremely satisfactory results Doctor Spiller has suggested a 
further refinement in technic, when indicating the possibility of separating the 
pain and temperature fibres within this anterolateral column by the intro- 
duction of a small knife to the desired depth, while the patient is undei local 
aniesthesia, and the neurologist is present to determine the exact level of 
ansesthesia for pain or temperature required m the operative procedure 

It has been possible in two cases so far, to dissociate the pain and tempera- 
ture fibres and to establish exactly the level of aniesthesia desired The fol- 
lowing case illustrates this method of chordotomy and the location of the fibres 
supplying the lower extremities and the trunk A further addition to the 
understanding of pain distribution to the visceial peritoneum is due to the 
subsequent observations of Doctor Owen at the time of his operation for 
intestinal obstruction 

The patient was studied in the neurological service of Dr Edward 
Strecker, at the Jefferson Hospital, where a diagnosis of tabes associated 
with gastric crisis was made Later she was transferred to the Philadelphia 
General Hospital for continued treatment and observation, where she was 
under the charge of Dr George Wilson who recommended section of the 
antei olateral columns for lelief of the severe pains, associated with her ciises 
A bilateral chordotomy was performed at the fifth thoracic segment of the 
cord following which she was pain free for one month, until the sudden onset 
of the intestinal obstruction 

Pi csciit Illness — Two years before admission the patient began to com- 
plain of shooting pains m the sides and epigastrium which were bilateral, 
extending around to the back Nausea and vomiting usually followed these 
attacks of pain The pain always ladiated around the body There uas belch- 
ing of gas, abdominal distention, precordial distress, rapid respirations u ith 
maiked palpitation She complained of this pain for several months before 
she went to see a physician who advised an operation after examining her 
She was operated at the Lankenau Hospital one }ear ago for gall-bladder 
disease and made an uneventful recoeer^v but had recurrence of her former 
abdominal pains about three months after the operation The attacks of pain 
have become more frequent recenth nausea and lomiting accompaining the 
attack There was loss of appetite following these attacks, food did not bring 
on an attack but often made the pain worse during the period of her jiain 
She had lost twent)" pounds which she ascribed to her inabiht} to a'^similatc 
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food Her menses aggiavated the attacks There was no reference of pain 
to the arms or groin at this time The pains of which she complained are 
similar to those which began five 3^ears ago, and wei e called rheumatic pains 
The attacks of pain have inci cased to such a degree that she spends most of 
hei time m bed 

She was a faiily well-nouiished white female, who evidently was m severe 
distress and pam, as evidenced by her position and facies 

Neinological c\aminaiwn showed maiked diminution of the deep tendon 
reflexes throughout, with Argyll-Robei tson pupils and ataxia 

Gasfi o-wfcstuial X-iay — Ileitis and caecitis of infectious origin No 
X-ray evidence of mtra-abdominal malignancy Intra-abdominal adhesions, 
post-operative 

The patient was diagnosed as having tabes vith gastric crises In con- 
sultation with Doctor Gilpm it i\as decided to place her on treatment of spinal 
drainage and meicury by inunction Sbe had three drainages and made excel- 
lent progress, having had two attacks of epigastiic pam up to November i8, 
1928 On that date, sbe complained of pam m the same place No therapy 
seemed to be of benefit Novembci 20 she became confused and verj-^ deliri- 
ous, shouting and talking about committing suicide Altbough she was con- 
fined to a quiet 100m, she distmbed the entire ward It was decided there- 
fore to transfer her to the Pliiladelphia General Hospital uhich was done 
December 3, 1928 

Wassermann studies at the Philadelphia General Hospital showed a four 
plus spinal Wassermann Several blood Wasseimanns were negative The 
patient was studied in the service of Dr George Wilson who concurred in 
the diagnosis of tabes with gastiic crises, and because of the patient’s severe 
and prolonged attacks of pain, advised section of the anterolateral columns 
on each side of the spinal cord as a means of relief of pain She was trans- 
ferred to the service of Di Temple Fay on Januaiy 21, 1929, and a bilateral 
chordotomy perfoimed undei local anaesthesia 

The anterolateial columns weie incised on the left side b3’^ means of a 
cataract knife The resultant sensor3'^ pam and temperature loss wass demon- 
strated aftei each incision b}'^ careful neurological tests made by Doctors Spil- 
ler and Wilson, until the level for pain loss was demonstrated as high as the 
fourth thoracic segment on the light 

Following the left-sided chordotom3^ theie was some loss of motor power 
m the left leg The dentate ligament on the right rvas then incised, the cord 
rotated and choidotomy pei formed Aniesthesia was not demonstrated as 
high on this side, but only to the legion of the hip On the right side of the 
body, aiicesthesia was demonstrated approximately to the third dorsal segment 
The patient had an uneventful post-opei ative convalescence excepting 
for some lighting up of an old cystitis She rapidly legamed the power 111 her 
left lower extremity and aiicesthesia was demonstrated for pain on the right 
side as high as the fifth thoiacic segment, a diminution for temperature sense 
was present though this was not lost On the left side, the loss of pain 
extended as high as the second lumbar segment, wnth marked impairment of 
pain as high as the ninth thoracic segment Temperature sense was also 
impaired, but not lost in this area (Fig i ) 

The case demonstrated that the pam fibres for the sacral region and lower 
extremities are situated on the periphery of the spinal coid Doctoi SpiUcrs 
sensory examination disclosed that the area of aniesthesia rose on the body as 
the knife was introduced successively deeper into the cord in the region of 
the anterolateral columns The definite loss of pam without a similar degree 
of temperature loss indicates that these fibres are repiesented by separate 
pathways wuthin the spinal cord, and that with great care, under local anies- 
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thesia, it might be possible to select the exact fibies desired and legulate the 
height of anesthesia for pain reqiiiied, in this opeiation The foimei method 
was one in which under general anesthesia the entire anterolateial column 
was enclosed within a hook and sectioned en block The patient was pam 
free and had made a most satisfactory recovery until Febiuary i8, 1929, 
appi oximately one month after her chordotomy, when she was awakened by 
severe pain 111 the light pectoral region, which radiated down (o the ught 
elbow The patient then vomited Immediately following this she began to 
have abdominal pain located over the left side of the abdomen She became 
dyspnoeic at the same time Her abdominal pain gradually became intensi- 
fied until It was excruciating in type and the patient cried out due to its 
seventy Lips and fingeis weie cyanotic Pulse was almost imperceptible 
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Blood piessure 80/70 m each aim Terapeiature 98°, pulse no Soft second 
sound almost inaudible Urine contained mjwiads of leucocytes Because of 
the sudden onset, low blood pressure, cyanosis, abdominal and brachial pain, 
coronary thiombosis or angina pectoris was considered The plus four Was- 
sermann made the impression of coionary sclerosis moie probable Doc- 
tor McMillan secured an electrocardiogram and ruled out an acute cardiac 
lesion An abdominal complication was then suspected and Doctor Owen 
was called m consultation The lack of rigidity of the abdomen, the presence 
of a tender mass in the uppei abdominal area, with extreme pain, tempera- 
ture loi, pulse 150, respirations 48, with incessant vomiting, not fsecal in 
character, piesented a problem for diagnosis The abdomen was not dis- 
tended, but on viewing the patient’s abdomen from the foot of the bed, it 
could be seen that on the light side in the middle of the abdomen, there was 
a globular sw elling Palpation elicited some pain and tenderness, but neither 
the pain nor tenderness was acute in character The mass was dough} in 
consistenc}’-, there w^as no rigidity or distention of the abdomen The rectal 
examination w^as negatne 
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The diagnosis of intestinal obstruction was made and the patient was 
operated upon immediatel)' by Doctor Owen Incision \\as made to the right 
of the mid-line without the need of an anassthetic On ojienmg the peritoneum, 
consideralde blood-stained fluid was found m the free peritoneal cavity and 
immediately there presented itself a large obstructed coil of intestines This 
large loop of small intestine, estimated between eight and ten feet was found 
tightly bound by a band of adhesions around the mesentery, and the whole 
loop of gut was twisted on itself b}' toision The torsion was corrected and 
the thick band of adhesions was cut between two ligatures The constricted 
area was well back m the mesenter}^ but the wall of the bowel was glisten- 
ing and was brownish m color No area of actual gangrene nor necrosis was 
found Hot towels were applied and the color of the intestines was partially 
lestoied The area of involved intestines w^as too great and the patients 
condition too grave to w^arrant any thought of resection The gut w'as returned 
to the abdomen, and the abdomen closed by through-and-through sutures, 
with one suprapubic dram to the pelvis The operation w'as performed with- 
out any anaesthetic, w'lth the exception of during the manipulation of the intes- 
tines wdien a small amount of nitrous oxide and oxygen was administered 
She w'as returned to the waid in grave condition, and died the same night 

The reporter remarked that the interesting factors in this case include a 
method for determining the level of pain loss m cases wdiere chordotomy is 
indicated, and this method can be accurately determined by examining the 
patient during the cutting of the anterolateral columns, under local anaesthesia 
The sensor}' supply for pain to the peritoneum is another most interesting 
point in this case It w'as not only possible to make an exploratory incision 
on the right side of the abdomen in this field of anaesthesia, w'lthout the 
patient’s knowledge, but Doctor Ow'en noted the absence of any pain wdiile 
manipulating or opening the paiietal peiitoneum The visceral peritoneum, 
how'ever, was painful, and lequired a slight gas anaesthesia in order to attempt 
surgical relief of the torsion and obstruction This is evidence that pain 
fibres are supplied to the visceral peritoneum, either bilaterally from the side 
w'hich still had pain sensation in the uppei thoracic segments, or, that these 
pain fibres leach the cord at a level higher than the third thoracic segments, 
and hence that the pain experienced by tbe patient w'as carried by fibres wdiich 
leached the cord, either on the left side oi above the third thoracic segments 

Another interesting phase of this case w'as the masking of symptoms due 
to the chordotomy, and probably somewhat due to the presence of tabes The 
absence of rigidity implies some factor associated wuth pain that w'as dis- 
turbed, or must be considered from the standpoint of her tabes It is diffi- 
cult to estimate whether the constriction of the mesentery by the band of 
adhesions first aggravated her abdominal pain, but in as much as her pains 
pieceded her formal abdominal opeiation, and were not relieved by it, the 
possible source of adhesions following the former abdominal exploration 
does not lend sufficient weight to the consideration of intermittent obstruc- 
tion as responsible for her pain A clear-cut case of tabes makes the condi- 
tion probably one of typical gastric crises , the sudden intestinal obstruction 
being an unusual complication 

Dr Francis C Grant said that the indications for chordotomy m gas- 
tiic crises are clean-cut paroxysmal pain of such severity and frequency that 
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the sufferer is economically incapacitated The term “economically” is used 
advisedly because infrequent attacks of abdominal pain are not sufficient 
indication for an operation such as chordotomy In properly selected cases 
the results aie quite satisfactory In the past few years, he has performed 
SIX chordotomies for gastric crises Three patients are alive, self-supporting 
and pain free One death from luetic myocarditis occurred six weeks follow- 
ing operation as a diiect result of the procedure In this case vesical incon- 
tinence was noted But in none of these patients was pyramidal tract involve- 
ment with impairment of motor function observed 

Doctor Fay has made an important obseivation m confirming Foeistei’s 
claims that the fibres for pain and temperature decussate piomptly on entei- 
ing the cord It was hitherto supposed that these fibres travelled up the coid 
for several segments before crossing to the opposite side Knowledge of 
this fact IS of value for it indicates that chordotomy may be done at a lowei 
level than hitherto supposed, provided that the section in the anterolateral 
columns completely severs all the fibies It also obviates the necessity of sec- 
tioning posterior roots above and below the incision into the cord The 
speaker has felt this latter precaution to be paiticularly indicated in reliev- 
ing pain from gastric crises since cord section at the fourth thoracic seg- 
ment, the point of election, is not more than three or four segments above 
the region where pain fibres from the abdominal viscera presumably enter 
the cord Doctor Grant believes that chordotomy under local anaesthesia is a 
little hard on the patient To be sure he has only seen one case performed 
in this way Although it was carried through by a surgeon skilled in the 
procedure and while eveiy effort was made to prevent unnecessary distress, 
manipulation of the posteiior roots caused considerable pain In tabes dor- 
salis these roots aie bound down by adhesions as is the cord itself, and con- 
siderable handling is necessary to free them so that the cord can be turned 
to perfoim properly the section of the anterolateral tracts Cuiiously enough 
section of the cord itself is not painful 

The most inteiesting part of Doctor Fay’s observations has to do with 
differentiation of the tracts for pain and temperature As he states, it has 
been long suspected that the fibres subserving these sensations ran in sepa- 
late areas That he was able by careful sectioning to produce thermaesthesia 
without loss of pain sense confirms these opinions held heretofore on largely 
theoietical grounds From the physiological and neuro-anatomical points of 
view this observation may justify the use of local aneesthesia From the tech- 
nical standpoint the speaker did not see how the method of section of the 
tracts desciibed by Doctor Fay is an improvement on the method described 
by Frazier In the case here reported, even with the use of local ansesthesia, 
motor weakness resulted, noi was the sensory level any higher than that 
obtained when a chordotomy hook is properly inserted into the cord and the 
section made 

While this report has added distinctl}' to our knowledge of the course 
of the pain and temperatuie fibies within the cord Doctor Grant is sure that 
most suigeons will feel that our present methods of local aniesthesia are 
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inadequate sufficiently to contiol pain pioduced by the manipulations neces- 
sary to flee delicate stiuctuies like the posterior roots from the adhesions 
which sui round them m tabes Since the carefully standardized technic 
described by Fiaziei can be used so successfully with g-eneral anaesthesia, 
wheieby unnecessaiy pain to the patient is avoided, it seems unwise to aban- 
don It even if theieby obscuie anatomical jnoblems may be solved 

Dr Temple Fay lemaiked that in most chordotomies, including sev- 
eial cases which he lecalled on the Fia/iei service and in his own experi- 
ence, one does get a traumatic myelitis associated with motor weakness, 
following operation, uhicb may last for one week or ten days It is due to 
tiauma of the coid at the time of the choidotomy and does not necessarily 
indicate the section of the pjramidal fibres The return of motor function 
is evidence that it must be due to trauma, and not to section, as no return of 
function ever occuis after destruction of the fibies within the spinal cord 
As to the type of anaesthetic, there is no doubt the patient is less com- 
foi table under local, and yet with it one knows exactly what he is doing and 
the neuiologist is able to tell the opeiator when he has cut the desired num- 
ber of fibies, wdiich he wushes to select In the otbei cases also described. 
Doctor Wilson and the speakei were able not only to do a chordotomy, but 
to take aw'ay only the supply of pain from the right hip and leg They did 
not want to destroy pain any highei than the hip and theiefore preferred this 
method Whether there is a greatei hazaid of destioying more than one 
wants to undei geneial anaesthesia it is difficult to say Doctoi Spiller has 
added a further refinement of his opeiation, wdnch, wuth ’inprovement in our 
technic of local anaesthesia, wull be even more acceptable 

GASTRIC CRISIS COMPLICATING CANCER OF PYLORUS 

Dr Hurley R Ow^en reported the case of a man, fifty years of age, 
who w^as admitted to the Woman’s College Hospital October 22, 1925* 
the chief complaint of rapid loss of twenty-five pounds in w^eight, general 
malaise weakness and abdominal pain 

For about six months prior to his admission to the hospital this man had 
been having pain in the upper abdomen The pain wms severe m character, 
it had no relation to the taking of food There w^as a sense of constriction 
around the upper abdomen The pain w as not referred and was unassociated 
with nausea and vomiting until lecently During the three weeks priorto 
admission to the hospital, he had lost twenty-five pounds m w^eight His 
pain, wffiich w^as occasional at fiist, during the past three or four w^eeks, has 
been constant and he has been nauseated and has vomited at frequent inter- 
vals At no time has the vomitus contained blood 

When admitted the abdomen was fairly w^ell nourished but the appear- 
ance of the tissues indicated loss of weight No tumor nor masses could be 
felt Patient complained of subacute tenderness on deep palpation of the 
epigastrium No tenderness in the region of the gall-bladder nor appendix 
Rectal examination revealed no abnoimahty The patient had Argyll-Robert- 
son pupils , a fine tremor of his hands , slight exophthalmos , complete loss 
of knee-jerks Romberg’s sign present Haemoglobin 65 per cent , red 
blood cells 3,250,000, white blood cells 9600 Examination of gastric con- 
tents showed no free hydrochloiic acid, presence of lactic acid Blood cltein- 

440 



POST-OPERATIVE MASSIVE ATELECTASIS 


istiy Blood sugar no, blood urea i8 Urine normal other than a trace of 
albumen Wassermann was plus four in both antigens 

During the patient’s stay m the hospital he had frequent attacks of severe 
girdle pain sometimes accompanied by vomiting He frequently had the pain 
without either nausea or vomiting X-ray evainmation was as follows 
“There is a marked irregularity m contour about the pylorus with reten- 
tion of the barium meal over seventy-two hours No complaint of pain on 
manipulation of the stomach Second examination of the stomach showed 
the same deformity and retention The colon was negative ” 

The man was put on antiluetic treatment but continued to lose weight 
He was operated upon October 30, 1925 A firm mass at the pyloric end of 
his stomach was disclosed , the stomach was dilated and thickened , the pylorus 
was greatly constricted and would not admit the end of the index finger , the 
mass was freely movable No glands could be felt As the mass was prac- 
tically free of adhesions and as there was no evidence of metastasis, pylorec- 
tomy was performed About one-third of the pyloric end of the stomach was 
removed Following the operation the patient made a smooth recovery He 
was discharged from the hospital November 16, 1925, and referred to the 
neurological service of the Medical Division, Department of Public Safety, 
At that tune he was complaining of severe neuritis over the nerve trunks 
of the lower extremities He reported for duty February 22, 1926, four 
months after his admission to the hospital Shortly after this date, in spite 
of antiluetic treatment, his eyesight began to fail and the neuritis continued 
He was admitted to the Philadelphia General Hospital February 19, 1927 
It was found that he had advanced mitral and aortic lesions of his heart and 
a mass in the epigastrium He had incessant vomiting, rapid emaciation and 
died in the Radiological Ward March 12, 1927 

The case is reported in conjunction with the previous case because of 
the confusing symptoms of girdle pains associated with a luetic lesion The 
symptoms were typical of tertiary syphilis An operation was agreed upon 
before a prolonged course of antiluetic treatment could be tried because 
of the X-ray findings and the result of the gastric analysis Neither ulcer 
nor malignant growth was at first suspected 

The pathological report on the specimen removed was adenocarcinoma 
of the stomach 

POST-OPERATIVE MASSIVE ATELECTASIS BRONCHOSCOPIC 

ASPIRATION 

Dr Calvin M Smyth, Jr , reported the case of a young woman, nine- 
teen years of age, a student nurse, who was taken ill May 13, 1928 She was 
admitted to the nurse’s infirmary on that day with the diagnosis of acute 
appendicitis She had had occasional atacks of pain in the right iliac fossa 
during the past j'-ear Aside from this, and two attacks of tonsillitis, her 
health had always been excellent Appendicectomy was performed on the 
afternoon of the day of admission, ten hours after the onset of the attack 
The operation v as done under nitrous oxide and oxygen ansesthesia no ether 
being employed The appendix u Inch was acutely inflamed and on the verge 
of perforation was easily and quickly remo^ed through a small IMcBurney 
incision and the abdomen closed without drainage During the operation the 
patient did not cough, strain, ^ omit or become cyanosed There n as no vomit- 
ing during the period of reaction from anaesthesia 
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On the following’ clay a slight cough developed and a few squeaky rales 
could be heard at the left apex Forty-eight hours after operation the axil- 
lary temperature rose to 103 6°, and the pulse to 170 She became delirious 
Examination of the chest at this time showed the apex beat to be displaced 

to the left anterior axillary line The 
entire left chest was flat to percussion and 
the breath sounds w^ere almost inaudible 
except at the apex The patient w^as quite 
cyanotic, appeared to have great difficulty 
in breathing and complained of a tugging 
or dragging in the left chest Early the 
following morning she had a severe attack 
of dyspnoea wdiich w^as relieved wdien she 
coughed up a small mucous plug The 
diagnosis of massive atelectasis having 
been confirmed by X-ray examination 
(Fig 2), she w’as placed on the sound side 
and encouraged to cough The condition 
failed to materially improve and the 
patient s general condition became w^eaker 
On May 18, five days followung the opera- 
tion and three days after the development 
of the atelectasis, X-ra}' failed to show' any improvement and she w'as seen in 
consultation by Dr Gabriel Tucker, w'ho advised immediate bronchoscopic 
aspiration 

The bronchoscope w'as intioduced through a laryngoscope, the right 
mam bronchus w'as clear but the left w'as tightly plugged Aspiration removed 
about five cubic centimetres of thick, tena- 
cious material which later w'as found to 
contain the pneumococcus in pure culture 
The reaction of the patient to this pio- 
cedure was immediate and spectacular 
The left chest w'hich had been completely 
immobile expanded and the tugging sensa- 
tion, of which she had previousl)' com- 
plained, disappeared X-ray examination 
made within fifteen minutes after the 
bronchoscopy showed the lung filled w'lth 
air (Fig 3 ) The patient passed a com- 
fortable night and on the following morn- 
ing coughed up several plugs similar to the 
one aspirated The physical signs m the 
lung and the position of the apex beat 
rapidly returned to normal There ivas no 
elevation of temperature after the aspiration and convalescence from the 
appendicectomy progressed uneventfully to recovery The patient was dis- 
charged May 29, nineteen days after the original operation and twelve days 
after the bronchoscopic aspiration 

The thing which impressed everyone who saw' this patient was the com- 
plete absence of pain or shock occasioned by the bronchoscopy The patient 
herself said immediately following the procedure that, while of course it was 
uncomfortable, the relief was so great that she would not hesitate to have it 
done again Doctor Smyth remarked that he was reporting this case not on 
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Tig 2 — Appearance of chest ininie(liatcl> 
before bronchoscopic aspiration 
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account of anything unusual in the condition, but to again call attention to 
the fact that massive atelectasis could be relieved immediately and with com- 
plete safety by bronchoscopic aspiration Treated by expectant and more 
conservative measures it usually required about three weeks for the lung to 
be restored to its normal condition 

Dr Charles F Nassau said that he wondered if these conditions of col- 
lapse of the lung are ascribed to the anaesthesia He had a patient seven 
weeks ago who was operated upon under spinal anaesthesia, and who 
developed massive collapse of the lung the day following operation He went 
down as fast as though struck with an axe Doctors Clerf and Tucker 
were not available so he had to turn the patient on his good side and trust 
to luck The following evening, after thirty-six hours, he was so much bet- 
ter without bronchoscopy that Doctoi Clerf said to let him alone He made 
a good recovery 

Regarding local ansesthesia, the speaker remarked that he had been doing 
a great part of his work with this form of ansesthesia for twenty-five years 
and had never seen massive collapse of the lung following it 

Dr Walter E Lee said that it is generally admitted statistically that the 
incidence of post-operative pulmonary complications is as great, if not greater, 
following local anaesthesia as occurs after general ansesthesia 

The first bronchoscopic drainage of a case of post-operative massive col- 
lapse was done by Doctor Tucker at the Germantown Hospital m 1923 Since 
that time nineteen cases has been drained bronchoscopically by Doctors 
Tucker and Clerf of the Chevalier Jackson Clinic We must admit that we 
are peculiarly favored in Philadelphia in having available trained broncho- 
scopists to treat these emergencies, and the immediate relief that has been 
obtained m every one of these cases has more than justified the treatment In 
only one of them was it necessary to repeat the drainage In the hands of 
a skilled bronchoscopist we can testify that it is not as formidable a proce- 
dure as one would imagine It is usually completed in three to five minutes 
and the immediate relief experienced by the patient has convinced them of 
its value and all of them have said that they would willingly have it repeated, 
if necessary In a recent case by Doctor Clerf, when threatened with a second 
bronchoscopic drainage, because the patient refused to cough up the obstruct- 
ing bronchial secretions he said “Bring on the bronchoscope, I wouM far 
rather have that than the pain of coughing ” 

It must be remembered that the pm pose of the bronchoscopic drainage 
IS not to completely remove the masses of bronchial secretions, but to relieve 
the point or points of bronchial obstruction and establish an airway beyond 
these obstructions, and thus restore the cough reflex and stimulate the patient 
to expel these masses of secretion That the obstruction is due to the stick- 
ing of the tenacious mateiial to the walls of the bronchi has been demon- 
stiated time and time again at the time of the bronchoscopic examination 
Undoubtedly, in the large majority of cases, this obstruction is o\ercome by 
the patients themsehes and they will gne you the history of coughing up 
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laige quantities of sputum following some change of position oi some sud- 
den excitement, and aftei the expulsion of the secretion their subjective 
symptoms will be immediately relieved Doctor Santee has actually observed 
this relief of obstruction under the fluoroscope when he was examining a 
patient and his suggestion that we turn the patient on the opposite side is 
at times all that is necessaiy 

Doctor Scott, of Rochestei, has suggested a very valuable procedure in 
the use of inhalations of carbon dioxide to increase the depth of msipration, 
thus restoring the cough reflex and promoting the expulsion of the tena- 
cious secretion If one undei stands the mechanism of post-operative col- 
lapse and appreciates that the therapeutic indications are the relief of bron- 
chial obstruction and the establishment of an airw'ay so that the cough reflex 
wall be restored, he can intelligently employ these measures In the early 
stages, deep breathing oi a change of posture may be all that is necessary 
In the same peiiod or a little later, the deep inhalations of carbon dioxide 
may suffice but after a lapse of several days, because of the gradual increas- 
ing viscosity that foilow'S the loss of the fluid content of the secretion, bron- 
choscopic drainage should be considered In the later stages, the simpler 
procedures are rarely successful, while bronchoscopic drainage gives imme- 
diate and positive relief 

Present expeiience show's that bronchoscopic drainage is not a formid- 
able procedure, and after simpler measuies fail, the patient should ahvays 
be given the benefit of such a proceduie 

BULLET WOUND OF INTESTINES AND KIDNEY WITH NEPHRECTOMY 

Dr Benjaimin Lipshutz presented a man thirty-eight years of age, 
who was admitted to the Alt Sinai Hospital January 19, 1929 Tw'enty min- 
utes before admission to the hospital wdiile bending over, a revolver drop- 
ped from his pocket and discharged, the bullet entering a little below and 
to the left of the umbilicus He immediately complained of violent abdominal 
pain and began to feel faint , the speaker saw him one hour later , he W’as 
in shock The pulse w'as feeble, rate about 90, blood pressure 70, examina- 
tion of the abdomen showed diffuse tenderness and rigidity, and palpation 
over the back showed the bullet below between the eleventh and twelfth ribs 
Immediate operation was earned out under local anesthesia, supplemented 
with nitrous oxide and oxygen An upper left rectus incision w'as made, on 
opening the abdomen free blood clots and intestinal contents were disclosed 
Examination of the spleen, pancreas and hvei disclosed no injury The intes- 
tine, namely, the upper ileum and jejunum as far as the duodenal-jejuna 
junction disclosed fifteen perforations, these w'ere closed with interiupted 
Lembert sutures, care being taken to avoid any occlusion of the lumen 
Bleeding still continued, and examination of the root of the mesentery 
showed a point of rupture which was oozing blood , the bleeding points were 
ligated and the rent in the mesentery closed with ligatures The root of the 
mesentery of the jejunum also disclosed a site of oozing and an increasing 
hematoma , the latter was opened and found to contain blood clot Bleed- 
ing points were ligated and the mesenteric wound closed Bleeding still pei- 
sisted from the posterior part of the abdominal cavity and the presence of a 
large dark red swelling over the region of the kidney indicated evident accom- 
panying injury to the kidney or one of the socalled massive haemorrhages 
of the renal bed The parietal peritoneum was separated from the abdomina 
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wall laterally and posteriorly in order to gam access to the kidney through 
the abdominal incision Here it was found that bleeding was violent and 
active The renal artery was not ruptured but the vein was miured and the 
kidney was torn to a pulp A rapid nephrectomy was performed The 
abdominal wound was closed and a stab wound made posteriorly through 
which a gauze pack was introduced Convalescence was smooth except for 
the first forty-eight hours when liquids were limited and marked slowing 
of absorption was noted The wound healed by first intention with the excep- 
tion of stitch infection at the upper angle of the incision He recovered satis- 
factorily and IS now returned to work 

This case is an excellent example of the value of mtraperitoneal exposure 
of the kidney m an acute injury involving the abdomen and kidney It per- 
mits the surgeon with relatively little loss of time and no danger from 
increased shock, to handle both the abdominal injury and the lenal injury 

In going over the statistics of associated abdominal and renal injuries, 
those available are laigely concerned with cases the result of war injuries 
and it seems hardly fair to compare them with civil mjuiies The prognosis 
IS almost hopeless In the British war statistics of 2121 cases of abdominal 
wounds, 155 were associated with a kidney injury In Laewen’s statistics of 
159 cases, twenty-nine had accompanying renal injury, and he stated that 
from his personal experience of thirty-four cases of combined renal and 
intestinal injury, but three recovered and he thinks the prognosis almost hope- 
less In the German literature, Most reported seven cases and all died In 
the review of the American experience as to whether to explore the kidney 
first and then the abdomen or vice veisa, the opinion was for the former 
because of the danger of carrying infection from the intestinal contents into 
the retroperitoneal tissue But with the technic followed here, the danger of 
contamination is little 

Doctoi Lipshutz has had three cases of this type of injury, m two other 
instances the kidney was not injured but there was the socalled massive, 
haemorrhage of the renal bed with a large hematoma, and the same method of 
approach was used Exposure is rapid and the presence of the hematoma 
aids the surgeon to rapidly detach and separate the peritoneum 

Dr Charles F Nassau said that the most important thing in this case 
was the recognition of the damage to the kidney or renal vessels Whenever 
one opens the abdomen for gunshot wound and finds considerable haemor- 
rhage back of the peiitoneum, it should be determined by one method or 
another (stripping the peritoneum or drawing back to expose the kidney) 
how much haemorrhage there is and its origin Otherwise one may do a won- 
derful operation on the intestinal perforation and still lose the patient from 
a kidney injury 

REVIEW OF THE OPERATIONS DONE ON THE GALL-BLADDER AND 

DUCTS 

Dr John H Gibbox lead a paper vith the above title for which see 
page 367 

Dr Johx H Jopsox remarked as to the choice of operation, that he had 
a \\ ell-defined practice of his ow n, w Inch he has modified m recent } ears fol- 
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lowing disasteis in older people, he agieed with Doctor Gibbon that 70 per 
cent of diseased gall-bladders can be removed with benefit to the patient 
In patients over sixt}'. however, where there is some question as to the con- 
dition of the myocardium and where the opeiation of cholecystectomy seems 
to have a reflex action on the circulation, post-operative death has occurred, 
due to a failing myocardium , and so he has come to look with a doubtful eye 
upon cholecystectomy as a loutine procedure in these older patients Of 
couise, after cholecystectomy he has had recurrences and in one case he 
removed the gall-bladder ten years afterward 

Following cholecystostomy in younger patients he believed about 50 
cent would have recurrence, but in patients sixty or OAer unless there is 
some 01 game change in the gall-bladder which clearly calls for its removal, 
he IS satisfied with cholecystostomy In certain other cases of gangrene or 
virulent infection of the gall-bladder, the less done the better (just as in 
other paits of the bod}'), and it has always seemed that quick drainage and 
quick retieat were in order In the cases between these two groups, with 
the thick and oedematous gall-bladder which will probably never return to a 
normal and healthy condition, the speaker had in several instances practiced 
with satisfaction the subtotal operation, resecting the gall-bladder and leaving 
about one-fiftb of it into which a tube for the drainage of bile is sewn As 
to the recurrence of symptoms after operation for obstruction of the duct 
whether this is due to operative injury or to stenosis following ulceration of 
the duct from piessuie of calculi, he noted that Doctor Gibbon believes it 
may be due to ascending infection from the gastio-mtestinal tract One 
knows that the further down the anastomosis is made, the more frequent 
subsequent infection usually is There is probably no difference in this 
respect between stomach and duodenum, and the most successful result the 
speaker has seen followed the implantation by bim of the injured duct into 
the stomach The results have been excellent and the danger of injiirv to 
the ducts IS minimized 

Dr George P Muller said that he performed cholecystostomy in most 
cases of emjDyema because he feels that when one has ripped the gall-bladder 
from the liver and opened up the connective tissue spaces to find the cystic 
duct, one has opened up avenues for infection, because all the lymph from 
an infected gall-bladder must be infected, and it adds to the spread of infec- 
tion Some time ago he performed cholecystectom)' in most cases of emjiyema, 
but last year reversed the procedure and performed cholecystostomy The 
mortality was lower On the other liand, dilatation of the common bile duct 
following cholecystectomy does not occur unless a normal gall-bladder has 
been removed Doctor Gibbon thinks that a compensatory dilatation has 
already occurred and that the patient has had time to become used to such 
a phenomenon This may be so but when definite pathology is present in 
the gall-bladder with the jeopardy of life from acute infection, the speaker 
cannot see the wisdom of doing anything but cholecystectomy, except m old 
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people, because in them the period of time m which gall-stones may recur is 
limited and the number of times must necessarily be small 

Dr J Stewart Rodman said that while he had never seen an attempt 
of the gall-bladder to reform from the stump of the cystic duct, he would 
ask Doctor Gibbon if he has done so He recalled that Doctor Sweet reported 
some experimental work a few years ago to this Academy showing that such 
might happen 

Dr Calvin M Smyth, Jr , said that the work of Sweet, referred to by 
Doctor Rodman, had been done by Doctors Hartman, Wood and himself 
m Sweet’s laboratory in 1916 and had been published m the Annals or Sur- 
gery 111 a paper entitled “The Results of High Ligation of the Cystic Duct 
ill Cholecystectomy ” Two cases of reformation of the gall-bladder were 
reported , 111 one of the cases reformation of stones had occurred Attention 
was also called at that time to the generalized dilatation of the common bile 
duct and all of the branches of the hepatic duct which occurred follow- 
ing cholecystectomy 

Dr Astley P C Ash hurst remarked that he was what might be called 
a “cholecystectomist ” He recalled receiving, a few years ago, a question- 
naire asking how many cholecystostomies he had done m the previous two 
years On looking up his records to reply, he found he had not done any in 
that length of time Since then, he has done four cholecystostomies The 
speaker looks upon the diseased gall-bladder as a menace and thinks it deserves 
to be removed, especially if it has stones in it 

Doctor Gibbon had left several impressions on his mind Fvst that he 
thinks the recurrence of symptoms after a cholecystostomy may be due to 
the escape of stones fioni the common duct (where they Avere overlooked) 
into the gall-bladder Doctor Ashhurst does not believe this can occur, and 
piobably misunderstood him Second, that he thinks the existence of a dilated 
common duct means obstiuction to the duct and that it should, therefore, 
be cx plored In cases of functionless gall-bladder, the common duct is already 
dilated and as the dilatation means that the gall-bladder is of no use, the 
gall-liladdei should be removed The speaker is not in the habit of opening 
the common duct unless there is evidence at the time of operation that it 
has been or is still diseased 

Dr John H Gibbon said that Doctor lopson’s statement that the higher 
the anastomosis with the gastro-mtestinal tract, the less likelihood of infec- 
tion is interesting Most of the speaker’s cases have been with the duodenum 
In the experimental work with dogs, the anastomosis Avas to the stomach and 
yet they all developed this type of infection 

The object of his paper AA’^as to encourage the exercise of judgment, of 
brains, and of thought in the performance of an operation and its selection 
and not to go at it mechanically Doctor Gibbon did not a\ ish to leaA e the 
impression that in common-duct disease due to non-function of the gall- 
bladder the duct should be opened, A\hat he a\ anted to make clear A\as that 
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when stones are found in the gall-bladder and the common duct is dilated, 
one ought not to be content with palpation, because one cannot alwa3^s feel 
stones m the piesence of dilatation, and it is wiser to operate in such cases 
His point was for the removal of any stone rather than vith the idea of 
opening the dilated duct Also,' he said that he did not know that this dila- 
tation of the duct IS harmful Judd at an American Surgical Association 
meeting showed a case of dilatation of the entire biliary tract after removal 
of the gall-bladdei , so that it would seem that dilatation does take place vhere 
the gall-bladder is out of commission due to disease Removal or oblitera- 
tion of the gall-bladder causes a compensatory dilatation of the duct Dni- 
sion should be done down close to the common duct, a number of operators 
think the only thing necessaiy is to take the gall-bladder out and they often 
overlook this important point and do a great deal of harm It must be taken 
out close to the common duct, regardless of the situation 


STATED MEEIING HELD M VY 7, 1029 

The President, Dr Astley P C Asiiiiurst, in the Chair, 

Calvin M Smith, Jr , jM D , Recorder 

COLORED MOTION PICTURES OF SURGICAL OPERATIONS 
Dr Walter E Lee demonstrated a film of motion pictures of opera- 
tions, made m colors These pictures represented the first attempt to make 
coloied repioductions with the artificial light of the operating room A 
great handicap has been that in looking at a black and white picture, one 
keeps trying to inteipret the film in colors and this makes it an effort to 
follow the technic The speaker did not consider the demonstration perfect 
but presented the film because it seemed to be the first evidence of success 
in attempts to employ this method of teaching surgical technic 

TENDON TRANSPLANTATION FOR WRIST DROP 
Dr De Forest P Willard presented a man who was injured September 
27, 1926, when he received ten fractures of the right uppei extremity and 
an injury to the musculo-spiral nerve At least three of the fractures were 
compound He was treated at St Luke’s Hospital, Bethlehem Open re- 
duction of the fractures of the radius, ulna and humerus were done All 
the fractures healed without infection In April, 1927, a bone-grafting 
opeiation was performed for an ununited fractuie of the middle of the 
humerus In May, 1928, the musculo-spiral nerve was operated on for per- 
sistent wrist drop The nerve was found to be a mass of fibious tissue, and 
union of the nerve tissue was found to be impossible During the past winter 
he was examined by neurologists in New York and Philadelphia, and further 
nerve operations were considered useless Tendon transplantation was sug- 
gested After full discussions of his needs, it was decided that mdividua 
extension of his fingers was not necessary, but that strong extension of the 
fingers to the 180 ° position and sufficient extension of the thumb extensor 
and one to the common extensor This procedure usually functions we 
for a short period of time, but the weak flexor often proves inadequate tor 
the necessary work and the tendon stretches and the finger flexion recurs 
In this patient scars of the operative incisions on the bones of the forearm 
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lay in the paths of the tendon transplants and it was felt that these might 
interfere with muscle function Therefore, to give gi eater extensor power, 
the following operation was done January 22, 1929 The flexor caipi 
radiahs was freed from its nisei tion, dissected back as far as possible and 
passed around the radial side of the forearm It was then passed through 
the extensor tendon of each finger separately (proximally to the annular 
ligament) and sutured with silk to each tendon The flexor carpi ulnaris 
was treated similarly and brought to the extensor suiface around the ulna 
and sutured to each extensor tendon 111 the same way This gave the com- 
bined pull 111 the noimal direction of the extensor tendons and prevented 
the dislocation of the extensor tendons to either the radial or ulnar side 
The palniaris longus tendon was also freed from its insertion and brought 
over the ulna and sutured into the long extensor of the thumb Assisted 
active motion was started on the third day to prevent the formation of 
adhesions and active motion began on the seventh day In ten days the 
patient was able to actively extend the fingers and strong extension to 180° 
was obtained 111 four weeks He has now actively used his hand for nearly 
three months and muscular power is increasing 

The case is reported m the belief that the transplantation of two flexor 
tendons into the finger extensors, one passing on each side of the forearm, 
will give stronger and more powerful function 

Dr Walter G Elmer said that this is the most perfect restoration of 
function following tendon transplantation 111 the forearm that he has 
even seen 

ADENOMA OF THYROID WITH TORSION OF LARYNX 

Dr Fredrick A Bothe reported the case of a negress, sixty-two years 
of age, who was admitted to the Presbyterian Hospital December 20, 1928, 
m the service of Dr John Speese, through whose courtesy the reporter 
was permitted to operate upon this patient and report the case The patient 
gave a ten years’ history of the gradual development of a thyroid tumor 
until It had reached the size of a medium-sized grapefruit seated on the left 
side of her neck but extending well to the right of the midline Attacks 
of tachycardia, choking spells and hoarseness have become increasingly fre- 
quent and severe 

The patient was placed under the routine management for a toxic 
adenoma and m addition steam inhalations were administered to deciease 
the acute congestion of the epiglottis and laiynx which was super-imposed 
upon the chronic congestion Eight days after admission to the hospital 
the adenoma was removed under local amethesia The pathologist pro- 
nounced It a toxic foetal adenoma Immediate relief from the choking s]iells 
was obtained following the operation but the hoarseness of the voice did not 
disappeai for thiee weeks At this time a second laryngoscopic examination 
was made by Doctor Cariss The oedema of the epiglottis and the ar}teiioid 
aiea had disappeared The larynx had returned to the midline and both the 
tiue and false vocal cords nere normal m position and appearance She 
nas dischaiged fiom the hospital January 24, 1929, t\\ ent} -seven da}s after 
opeiation, feeling much stronger nas relle^ed of the choking spells and 
hoarseness Her pulse rate had settled down to 82. was of good \olume and 
her blood picssuie had fallen to systolic 138 and diastolic 70 She returned 
to the Follow-Up Clinic four months aftei the operation and was rclle^cd 
of the local sjmptoms which the adenoma had caused She had not regained 
her entile noimal strength but was able to do a part of her housework for 
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tlie first time in two and one-half years An X-ray picture of the chest 
showed the tiachea had returned to the midhne She still experiences occa- 
sional mild attacks of tachycardia and palpitation filer nervousness had 
greatly decreased but had not entiiely disappeared 

The degree of torsion of the larynx with oedema of the epiglottis and 
arytenoids and the marked posterioi lateial displacement of the common 
carotid arteiy were the findings which prompted the report of this case 
The outuaid displacement of the common carotid artery is of diagnostic 
value in adenomatous goitres, as m tuberculous or malignant tumors tins 
artery lies in the centie of the mass 


GANGRENOUS INFECHON OF THE HAND AND FOREARM FOLLOWING 

HUMAN-BITE 


Dr John B Flick leported the case of a negro man, aged thirty years, 
^^bo was admitted to the Pennsylvania filospital December 30, 192A 
the history of having been bitten on the right thumb by another negro ye 
days previously while engaging m a street fight The hand was great y 
swollen, he had a temperature of 102° F and seemed toxic The hand 
forearm were incised under a general anaesthetic and pus evacuated in 

tissues exposed in tne 
wound were oedematous 
and had a peculiar green- 
ish-gray appearance The 
odor was most offensive 
and reminded one of that 
which is given off m 
spirochietal pulmonary 
gangrene A dark field 
examination of the pus 
f 1 om the hand showed 
numerous organisms, 
some of which were 



Pig I — Infection of tlie hand and forearm following hiinnii bite, 
showing the e\teiisi\e destruction of tissue 
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thought to be spirochastes Subsequent smeais showed definitely the presence 
of spirochaetes A non-hcemolytic staphylococcus albus was isolated on 
culture, but no growth of the spirochaetes was obtained A guinea pig niocu 
lated in the groin remained healthy It was killed almost two months la er 
Five days after the patient’s admission to the hospital it was notice 
that he had jaundice and he began to have chills and sweats There v as 
extensile destruction of tissue in the hand and forearm and amputation ot tie 
forearm was advised (Fig i ) This the patient refused A blood culture 
taken at this time failed to show a growth The patient died on January g, 
1928, sixteen days after the injury was received 

While the type of spirochiete was not identified nor the fusiform bacillus 
of Vincent isolated, this case suggested that the organisms of “Viiicen s 
Angina” so often found m the human mouth might be factors in deterrnin- 
ing the seriousness of human bites With this in mind the leporter searche 
the literature for cases similar to the one cited 

Hennessy and Fletcher report the case of a Malay who was bitten on 
the left forearm and thumb by another Malay and who developed an infec 
tion of the thumb with extensive destruction of tissue and disorganization 
ot the thumb joints The pus from the wound contained fusiform baci i 
and enormous numbers of spirochaetes They refer to other cases reporte 
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1 )} Peters The following is taken from Hennessy and Fletcher’s article 
‘The infection of ^^onnds caused by the teeth has been reported by Peters 
In one instance a laboiei injuied his fingeis by striking a man in the mouth 
The injui}^ was folloiicd b}^ intense swelling, cedema, and a foul discharge 
in which fusifoim bacilli ^\ere discoveied in association with streptococci, 
hut without spiiochietes The same authoi describes the case of a bartender 
uho hit a man m the mouth and injuied his own hand Despite free in- 
cisions and soaking in antiseptic lotions there was deep destruction of tissue 
and the hand did not heal foi fifty-four days In this instance great num- 
bers of spirochietes were associated with the fusifoim bacilli Peters also 
mentions the case of a seven-yeai-old child who suffered from partial 
gangrene of one of hei index fingeis as the result of infection with 
spirochaetes and fusifoim bacilli attiibuted to the child’s habit of biting her 
nails n ith her cai loiis teeth ' P H Plennessy in another article, again 
repoits the Plennessy-Fletchei case given above and adds four cases in which 
the appeaiance of the lesion, the chaiacter of the pus and the couise of the 
disease stiongly suggested infection nith the organisms of “Vincent’s 
Angina ” but in v inch no bacteriological studies had been made A common 
feature of all the cases repoited seems to have been an extensive destruction 
of tissue , 1,1 

Dr Huhloy R Ownx showed some slides demonstrating similar cases, 
although he stated the condition in them was not as severe as the form of 
gangrene Doctoi Flick had discussed He stated that most of the cases which 
had come to the attention of the Police Suigeon’s office had previously been 
sewed up in some dispensar}' While he said he was not piepared to say 
what was the leally coirect method of fiist-aid treatment in these con- 
ditions, it is not sutuiing In his scivice he has tiied eveiy method of tieat- 
ment, including the actual cauteiy and Dakin’s solution and still has 
considerable trouble in preventing ankylosis of the metacarpal and phalan- 
geal joints 


GANGRENOUS PANCREATITIS 

Dr Elridge E Eliason and (by invitation) Dr James Lacey reported 
the case of a woman, fifty years of age, Avho was admitted to the University 
Hospital, in the service of Doctor Eliason, November 30, 1927, with the 
chief complaint of abdominal pain and vomiting 

For the past year before admission she had complained of repeated 
attacks of nausea and vomiting, followed by seveie, steady, generalized 
abdominal pam The seventy of the attack was usually over in four hours 
and she was entirely relieved of symptoms m twenty-four hours There was 
no jaundice or loss of weight On admission the patient was having an 
attack which had lasted four days and was more severe than any previous 
attack 

On physical examination the abdomen was tender throughout, most 
marked m the epigastrium There was rigidity in the epigastrium and 
moderate distention throughout the abdomen Peristalsis was practically 
inaudible On the day following admission the tenderness and rigidity 
seemed more marked on the left side of the epigastrium The leucocytes 
were 29,200 and the hsemoglobm was 100 per cent The plasma carbon 
dioxide was 47 volumes per cent The urine contained urobilin and bilirubin 
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Jhe tempeiature, pulse, and respiration on admission weie 992-104-20 A 
aiagnosis of cholelithiasis was made on admission With the shifting of the 
pain and tenderness and rigidity to the left side of the abdomen on the 
morning after admission, an additional diagnosis of acute pancreatitis 
was made 

At operation, December 2, 1927, the peritoneal cavity was found to con- 
tain chocolate-colored fluid and fat necrosis was seen in the peritoneum 
The pancreas was swollen and indurated The entire gland was black in 
coloi and gangrenous throughout The gall-bladder was opened and found 
to contain seveial hundred small, yellow stones ^^hlch were evacuated No 
stones were palpated in the common duct The gastrohepatic omentum was 
opened, exposing the pancreas Drainage of the panel eas was estab- 
lished b}^ multiple cautery incisions The gall-bladder and pancreas were 
drained, externally 

The post-operative course was stoimy and on the fifth day she developed 
the physical signs of atelectasis of the left lower lobe The temperature, 
pulse and respiration remained elevated, the abdomen was distended and there 
was distressing hiccough On the thirteenth post-operative day the signs of 
fluid were demonstrable in the left chest The blood sugar ranged from 
135 to 99 milligrams per 100 cubic centimetre of blood, the patient being on 
a diabetic diet with insulin The abdominal wound drained profusely of 
necrotic material On the fouiteenth post-operative day a small amount of 
straw-colored fluid was removed from the chest Aspiration was repeated 
SIX days later and 100 cubic centimetres withdrawn On the tw^enty-eighth 
post-operative day a fluctuating mass w'as palpated in the left upper quadrant 
On the thirty-eighth post-operative day the patient nas again operated upon 
and an abscess near the tail of the pancreas drained through the subcostal 
region of the left loin This operation wms follow'ed by marked improve- 
ment Forty-nine da)'’s after operation the chest w'as again tapped and 650 
cubic centimetres of fluid lemoved Following this both w^ounds drained 
profusely though the temperature Avas slightly hectic The patient Avas 
allowed out of bed after scA^enty days from the original operation A peculiar 
feature Avas noted during inigations of the abdominal wmunds, the patient 
would cough and taste the irrigating fluids and a diagnosis of abdomino- 
bronchial fistula Avas made HoAvever, impiovement continued and the 
patient was discharged February 28, 1928, three months after admission 
At present she is apparently in perfect health 

INCARCERATED RETROC^;CAL HERNIA— GANGRENOUS APPENDICITIS 

Doctor Eliason presented a man, sixty-five years of age, Avho Avas ad- 
mitted to the University Hospital in the service of the reporter, November 
20, 1927. Avhose chief complaint was pain in the loAver abdomen, nausea an 
vomiting and constipation Seven days prior to admission he drank heavily 
and ate various sea foods The next day he complained of pain in the 
lower abdomen, followed by nausea and vomiting He Avas confined to he 
from then on, the pain became worse and localized in the right loAver 
quadrant Vomiting continued and there was no bowel movement from 
onset to admission 

On admission the temperature and pulse were normal The blood pres- 
sure was 115S-50D The patient was emaciated and w'^eak The leucocytes 
were 17,800 The abdomen was distended and tympanitic There was 
tenderness m the lower abdomen, especially the right lower quadrant, where 
a mass could be palpated A diagnosis of appendiceal abscess was ma e 
and the patient was operated upon immediately The right lower qiiadran 
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was opened thiough a giidnon incision and a loop of terminal ileum was 
found to be mcaiceiated m a letiocascal heinial sac, with a tightly con- 
stiictmg neck On sti etching the neck of the sac the hernia was found to 
consist of about six inches of teimmal ileum and the appendix which was 
gangienous The ileum had perfoiated just within the constricting neck 
and the sac contained pus and some liquid fieces The perforation was 
oversewed and the appendix lemoved The opening of the pouch was re- 
paired aiound a drainage tube and an ileostomy was done proximal to the 
obstructed loop 

The immediate post-opeiative coiiise uas complicated by dehiium tremens 
which cleared up m foity-eight hours Normal bowel movements started 
on the fouiteenth post-opeiative da}^ and the ileostomy tube was removed 
Ihe patient was discharged Decembei 9, 1927. on the nineteenth day after 
admission He is now perfectl}^ well 

PERFORATED PEPTIC ULCER 

Dr Elridge E Eliason piesented a man, twenty-nine yeais of age, 
who w^as admitted to the How’^aid Hospital klay 26, 1922, on account of 
pain 111 the abdomen, vomiting and weakness 

The history of illness started three yeais prior to admission, when the 
patient was seized wuth severe pain in the abdomen Following this attack 
he was confined to bed for one iveek During the intervening three years 
the patient had repeated attacks of abdominal pain following the ingestion 
of sweet foods or occasioned by woiiy One \veek before admission he 
experienced an exceptionally severe attack of pain m the abdomen which was 
not relieved by the medicine he was accustomed to take From the onset 
of this last attack he had vomited everything he ate 

Physical examination w^as negative save for the abdomen, which was 
slightly rigid throughout and tender to deep pressuie over the epigastrium, 
especially to the right of the midhne The temperature, pulse and respira- 
tion on admission were 99-112-26 respectively The urine analysis was nega- 
tive save for a trace of albumin The leucocytes ivere 11,400 Laparotomy 
was performed May 27, 1922, and a duodenal ulcer was found which had 
perforated The gall-bladder was freed from the mass of adhesions The 
nicer was oversewed A posterior gastro-jej unostomy was performed and 
appendectomy done 

September 18, 1923, the patient was again admitted to the Howard 
Hospital, complaining of severe abdominal pain, but no nausea Physical 
examination of the abdomen showed no distension or xigidity, but two points 
of tenderness, one below and to the right of the umbilicus and the other 
at a lower level and to the left of the umbilicus 

The temperature and pulse were slightly elevated The leucocytes were 
16,000 The urine analysis was essentially negative A diagnosis of per- 
forated jejunal ulcer was made and an immediate operation was performed 
The jejunum was slightly enlarged, dull red in color and covered by a small 
amount of lymphatic exudate A perforated ulcer was found opposite on 
the mesenteric border distal to the gastro-jej unostomy This ulcer was 
oversewed and a second incision was made to the right of the first, exposing 
the pylorus which was obliterated by two sutures of kangaroo tendon 

An X-ray examination after discharge showed none of the opaque meal 
leaving the stomach by way of the pylorus Following this second operation 
the patient was symptom-free for five yeais and held rigidly to his diet until 
the last few months of this period 
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On the morning of Januaiy 29, 1929, he was seized with severe, agoniz- 
ing pain in the centre of the abdomen which did not radiate He went to 
work, howevei, and at the completion of his milk route the pain was still 
more severe He was admitted to the University Hospital the evening of 
the same day Physical examination of the abdomen at this time showed 
extreme tenderness thioughout the upper abdomen being most severe in the 
left upper quadrant Deep palpation was not especially painful The abdo- 
men showed very little rigidity, but the ^\all was extremely thin over the 
upper half of the abdomen Peristalsis was diminished Rectal examina- 
tion was negative The blood piessure was 140S-64D There was slight 
elevation of pulse and temperature The leucocytes on admission were 
7900, but one hour after admission a second count was 11,400 The urine 
was negative An X-ray examination failed to reveal the evidence of gas 
under the diaphragm 

Laparotoni}'- was done by Doctor Eliason four hours after admission 
The gastro-enterostomy site was examined and found to be functioning nor- 
mally An ulcer was found on the jejunum proximal to the gastro- 
jejunostomy The loop of jejunum distal to the gastro-jej unostomy was 
hrmly adherent to the proximal loop at the ulcer site and there was a kissing 
ulcer of the distal loop of the jejunum The proximal loop was kinked and 
partially obstructed and there "was dilatation of the gut above the obstruction 
The distal loop Avas hypertrophic but not obstructed, and showed the scar 
of previous ulcer five years before In an attempt to free the adhesions the 
jejunal w’^all was perforated at the point of ulceration The ulcer of the 
distal loop was found to have penetrated to the serous coat The ulcerated 
areas were excised wnth the cautery and a jejuno-jej unostomy w^as performed 
at this site An area of calcification w'as found m the right rectus muscle 

The convalescence was complicated by a breaking down of the superficial 
tissues of the wound and a bilateial basal atelectasis 

SURGERY IN BREAST TUMORS 

Dr Edward J Klopp pronounced the annual oration entitled “Surgery 
m Breast Tumors, Problems Concerning Diagnosis and Treatment,” for 
which see p 424 
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or THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD APRIL 10, 1929 
The President, Dr Frank S INLvtheavs, in the Chair 

CARCINOJ^IA OF TRANSVERSE COLON 

Dr Guilford S Dudley piesented a man who, in February, 1923, was 
admitted to the Second Siiigical Division of Bellevue Hospital He was then 
sixty-one 3fears of age He complained of intermittent cramp-like pain, m 
the lower half of the abdomen, of six months’ duration This pain had no 
relation to meals, although it was somewhat relieved by belching of gas 
There had been no change noticed m his degree of constipation and no blood 
m his stools The only other significant fact m his histoiy was the loss of 
an indefinite amount of weight 

Examination showed a small, irreducible, nmhihcal hernia and a gastro- 
intestinal series of X-iays showed a defect m the mid-portion of the 
transverse colon The pre-operative diagnosis was carcinoma of the trans- 
verse colon 

Through a transverse incision, excising the umbilicus, an excellent expo- 
sure was obtained and a carcinomatous mass, one and one-half inches in 
length and one inch in diameter, involving the mid-portion of the transverse 
colon was found There were no demonstrable metastases and no evidence 
of obstruction to the bowel lumen The tumor, with one and one-half inches 
of healthy gut on either side of it, was removed and the continuity of the 
intestinal tract restored by a lateral anastomosis 

Convalescence was entirely satisfactoiy and he left the hospital on the 
thirty-second day after operation Post-opei ative barium enema X-ray showed 
evidence of the anastomosis and a colon which filled without obstruction 
Pathological examination of the excised specimen showed it to be 
adenocarcinoma with some ulceration of the mucous membrane but without 
obstruction to the lumen The tumor had extended entirely through the 
wall of the gut to the suhserosal tissue, but sections of several large lymph 
nodes present in the adjacent fat showed only inflammatory hyperplasia 
His subsequent history has been one of continued improvement and gam 
in weight until the past five or six months During this latter period of 
time, his diet has been restricted by his physician because of an elevated 
blood pressure, and the patient attiibutes his recent loss of weight to this 
cause He has no symptoms referable to the intestinal tract and, as far as 
can be determined by physical examination, has no recurrence of the growth 

BILIARY DUCT LITHIASIS 

Doctor Dudley presented, also, a man, thirty-seven years of age, who 
was operated upon seven years ago for gall-bladder disease The record 
does not state whether or not his gall-bladder contained calculi at that time 
He was well until three weeks prior to admission to the Second Surgical 
Division of Bellevue Hospital June 15, 1928 At this time he began to 
suffer from a recurrence of biliary symptoms 
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At opeiation his gall-bladder was found firmly embedded in a mass of 
inflammatory adhesions, but its walls were not thickened and it contained 
no calculi, nor were there any calculi in the cystic duct Its size was approx- 
imately three times that of the normal gall-bladdei and it contained normal- 
appeal mg bile The biliary ducts weic palpated and were found not 
to be dilated No calculi were palpated within the ducts His liver appeared 
normal His gall-bladder was removed and the wound drained For several 
days bile diamage was piofuse, but othei than this his convalescence was 
entirely satisfactory and he left the hospital twenty-three days after opera- 
tion with a gianulating wound which subsequently healed completely 

Fie lemained w'cll for about one month, hut at the end of this time again 
suffeied from upper abdominal symptoms and lapidly lost t\venty-five pounds 
111 weight He did not become jaundiced nor did he give aii}’^ history of chills, 
fever, or sweats lie ivas leadmitted to the hospital and kept under observa- 
tion for three iveeks During the first week theie w'as a persistent fever of 
about 100° and tenderness over the low'er portion of the operative scar 
During the follow'ing tw'o weeks his temperature remained normal He 
sliow^ed no jaundice, his icteric index was 13, and X-ra)’^ examinations ruled 
out any lesion of the gastro-intestinal tract 

At operation the common and right hepatic bile ducts w'ere found to 
contain an enormous accumulation of calculi The common duct w'as opened 
and many, though not all, of these calculi w^eie removed Because of the 
patient’s condition the operative procedure was terminated by the insertion 
of a fenestrated cathetei into the hepatic duct for diainage and for the sub- 
sequent admmistiation of bile to the patient 

His post-operative couise was exceedingly severe During the w'eek that 
the catheter remained m place, a daily average of twenty to twenty-five 
ounces of bile drained through it This w'as given back to him by means of 
a nasal tube into the stomach Tw'o weeks after operation he became deeply 
jaundiced and his icteric index rose as high as 40 Throughout his hospital 
convalescence, his jaundice and icteric index fluctuated considerably, but wnth 
a gradual general downward tendency Similarly, his drainage of bile con- 
tinued to be profuse, but also wnth a tendency to become less in amount 
After lemoval of the catheter drainage a large number of biliary calculi were 
dischaiged through the w'ound Many of these appeared to be casts of the 
smaller biliaiy radicals, others w^ere distinctly faceted and the remaining 
material was of a granular, sand-like nature Marked asthenia, an acute 
exacerbation of a chronic otitis media, and multiple furuncles w'^ere further 
complications At the end of about three months, he began to show^ improve- 
ment and he was able to leave the hospital January 28, 1929, one hundred and 
twenty-four days after operation 

Since that time his sinus has discharged but one small calculus and its 
biliary discharge has diminished to a scant amount Whether all of his 
calculi have been eliminated and the formation of fuither calculi ceased or 
whether he has reestablished a lumen through a duct filled with calculi as 
was the situation prior to his second operation, remains to be shown by his 
subsequent course Because of the slight jaundice present before his chole- 
cystectomy was done, it seems reasonable to assume that one or a few 
calculi within his ducts were overlooked at that time The interesting feature 
of his case and the reason for his presentation to the society he in the pro- 
duction of the enormous number of biliary duct calculi wathin a peiiod of twm 
months followung the removal of his gall-bladder 

Dr EnwaN Beer doubted whether the stones in Doctor Dudley’s second 
case had reformed in the ducts, because Doctor Dudley had failed to open 
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the common duct and these stones may have been overlooked at the first 
operation If the common duct were opened and found empty and m the 
post-operative drainage no stones had been discharged through the drainage 
tube, a refoimation of stones in the duct system might have been considered 
as likely 

Of late there had been a number of cases in the literature purporting to 
be reformation of stones m the gall-bladdei and m the hepatic ducts which 
do not bear close scrutiny Reformation of stones in the gall-bladder is rare 
and refoimation m the non-obstructed common duct leading into the hepatic 
ducts IS also rare With stone obstruction in the common duct and a mild 
degree of cholangitis stones seem to form readily behind the primary stone 
in the common duct and these stones may develop throughout the hepatic 
duct system, follov mg six weeks’ obstruction The same type of rapid stone 
formation behind obstiuction occurs in stagnant urine Here, also, the 
occurrence is infrequent though more frequent than in the liver Stones 
m the common duct may apparently be piesent for a long tune without 
causing any symptoms and without inducing any secondary cholangitis with 
stone formation 

In a recent case, follownng an operation for kidney stone, the patient 
developed jaundice wnth high temperature On investigation, it was found 
that the patient had eighteen years previously been operated upon for stones 
in the common duct, at wdnch time some eighteen stones had been removed 
On I'e-operation, eighteen years later, a solitary stone w^as found m the 
ampuna wdiich was covered wuth brown bile salts and no other stones were 
present behind this stone On breaking off the outer covering, it was found 
that the mantle covered a typical faceted stone Apparently this stone had 
been left behind at the early operation and had caused no symptoms for 
eighteen years From this and other experiences, it is evident that though 
stones are present in the common duct further stone formation behind these 
stones does not regularly take place though occasionally multiple smaller 
and larger stones may develop very quickly if the proper conditions are 
present m the duct system 

Doctor Dudley replied that there may have been a calculus present and 
he thought there was, because the patient was slightly jaundiced preceding 
the first operation, but theie was not the massive collection of calculi present 
that there was at the second operation two months afterw^ard A great many 
were like casts of the smaller ducts and some were faceted 

SUTURE OF DISLOCATED ACROMIAL END OF CLAVICLE 

Dr R^lph Colp pieseuted a man, forty-three years of age who was 
admitted to the Surgical Service of Dr Richard Lewisohn, Mt Sinai Hos- 
pital, May 7, 1928, after having been struck by a moving taxicab and thrown 
so that he landed on his left shoulder 

Examination at the time disclosed a spasm of the left trapezius muscle, 
localized tenderness and crepitus at the acromial clavicular articulation, and 
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a definite dislocation of the acromial end of the clavicle The humerus 
showed no evidence of fracture X-ray examination confirmed physical 
findings of dislocation 

Four days after admission, under general anaesthesia, the acromial clavicu- 
lar articulation was sutured by open operation An infraclavicular incision 
fioin the middle line of the clavicle to the acromion of the scapula was made 
The acromial ends of the clavicle and scapula were freed of muscle, and the 
conoid and trape 70 id ligaments were found ruptured The acromial process 
of the scapula, and the acromial end of the clavicle, were drilled with two 
holes each, and sutures of kangaroo tendon were passed approximating both 
these bony structures, although they were not tied A kangaroo suture was 
then passed under the coracoid process of the scapula and over the clavicle, 
and this was tied when the acromioclavicular joint had been reestablished by 
this suture The sutures approximating the acromioclavicular joint were 
then tied The trapezius and deltoid muscles were sutured over the joint, 
and the arm w'as placed in a Velpeau dressing reenforced by plaster Eight 
days later the sutures w'ere removed and a second Velpeau w^as applied 

Patient’s shoulder w'as kept immobilized for six w'eeks, following which 
physiotherapy w^as instituted 

At the present time, the patient has a perfect anatomical and functional 
result 

Doctor Colp emphasized the point that the suture wdneh is passed under- 
neath the coracoid process really supplants the conoid and trapezoid liga- 
ments until definite union takes place at the acromioclavicular joint It has 
been found expedient in passing the suture under the coracoid to visualize 
the pectoiahs minor by dissecting the pectorahs major from the clavicle 
When this is done no difficulty is encountered in passing an aneurism needle 
under the coracoid process 

This method has been found quite effective in several other patients, and 
while the use of the fascia lata has been recommended in some cases, m our 
experience it has not been found essential 

STENOSIS OF THE COMMON BILE DUCT 

Doctor Colp presented a w'^oman, sixty years of age, who w^as admitted 
to Mt Sinai Hospital, June 4, 1928 For twenty years she had vague symp- 
toms of indigestion During the eight months prior to her first admission, 
she had had five attacks of typical gall-stone colic She was first admitted 
to the hospital March 3, 1926 She was then emaciated, acutely ill, with 
a globular mass situated in the right upper quadrant of the abdomen over 
wdiich there was rigidity and tenderness Jaundice was definite 

At operation the gall-bladder was found buried behind the stomach and 
duodenum through adhesions When these w'ere separated, a pericholecystitis 
abscess w'^as found The gall-bladder itself was shrunken, acutely inflamed, 
and contained a single calculus A mass of adhesions ran over the low^er 
part of the gall-bladder, and in order to find the cystic duct the gall-bladder 
was opened, and m carefully peeling back the adhesions, the common duct 
was inadvertently opened tiansversely to about one-fourth of its diameter 

The choledochus was then dissected fiee, probed, and found patentthroughout 

A cholecystectomy was perfomed Troublesome haemorrhage was encoun- 
tered from what was supposed to have been the right hepatic vein The 
gall-bladder bed was packed, a tube was inserted to Morrison’s pouch, and 
one into the common duct 

Following the operation the patient reacted well, but after a few days 
she became intensely jaundiced and her temperature mounted, although there 
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was a fiee dischaige of bile fiom the wound and bile was present in the 
stools She evidently had an acute cholangitis 

The stools contained bile on lepeated examination for thirteen days fol- 
lowing the opeiation, after which they became clay colored and remained so 
until the date of discharge The jaundice giadually disappeared, although 
her fistula persisted 

She was discharged on the thii ty-eighth day, although it was felt the 
biliary fistula would be permanent, and would subsequently require trans- 
plantation into the stomach 

Two months later she was readmitted because of intense itching and she 
stated that two weeks after her discharge fiom the hospital her sinus had 
closed and she had become jaundiced again When readmitted she was a 
markedly jaundiced woman The abdominal examination was negative The 
stools contained urobilin, the urine contained bile, and the van den Bergh 
leaction was positive, both direct, and indirect, i to 20,000 She was kept 
under observation for about one month and during this time her van den 
Bergh changed to i to 30,000, and bile again appealed m the stools Upon 
her discharge, itching vas still present and a diagnosis of inflammatory stric- 
ture of the common bile duct was made She was then lost track of for two 
years when she again applied foi readmission, that is on June 4, 1928, com- 
plaining of attacks of abdominal pain accompanied by nausea and vomiting, 
but what troubled her most v as a generalized pruritus At this time she was 
jaundiced The abdominal examination was practically negative The stools 
were clay colored the urine contained bile, blood chemistry was practically 
normal, and the van den Bergh i to 70,000 At this admission, it was decided 
to perform an exploratory ccehotomy, and under spinal anaesthesia, sup- 
planted by gas and oxygen, the previous incision was opened After a very 
difficult and tedious dissection during which the duodenum was opened acci- 
dently, and immediately sutured, the common duct was found stenosed by 
scar tissue, which extended fiom just above the duodenum to a little beyond 
the entrance of the portal fissure The scar tissue was excised, the proximal 
and distal portions of the common duct were identified, and one end of a 
rubber tube was placed up in the right hepatic duct, and the othei end passed 
through the ampulla into the duodenum This tube was completely covered by 
fatty, connective fibrous tissues of the gastrohepatic omentum by a double 
layer of interrupted sutures and a rubber dam drain placed down to the 
suture line 

Following the operation the patient did unusually well However, there 
was a profuse discharge of bile from the wound for ten days during which 
time the stools were completely clay colored although the jaundice was 
markedly diminished Twenty-one days after the operation, the biliary drain- 
age suddenly stopped the stools contained bile, the blood bilirubin figures 
were normal A flat plate of the abdomen taken at this time showed the rub- 
ber tube in place 

Some time in February, after an interval of six months. X-ray examina- 
tion failed to disclose the presence of the tube m the common bile duct 

The patient has been well since her operation except for the recent 
development of some upper abdominal pain She has gamed thirty pounds in 
weight Her itching has practically disappeared and she is no longer jaun- 
diced The stools and urine are normal 

INTESTINAL OBSTRUCTION WITH PERFORATION 

Dr Ralph Colp presented a man, twenty-nine years of age, who was 
admitted to the Mt Sinai Hospital, May 3, 1928 During July, 1924, he had 
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suffered fiom acute gangienous appendicitis with pelvic abscess, for which 
an append icectomy with pelvic drainage w'as performed He ran rather an 
uneventful course until the eighteenth day wdien he developed signs of acute 
intestinal obstruction Inasmuch as the original appendix incision was drain- 
ing profusely, an incision was made in the left upper quadrant of the 
abdomen and a high jejunostomy jierformed Following this, the intestinal 
obstruction was relieved, and the patient did well, although it took two weeks 
for the enterostomy to close followung the removal of the tube 

After an interval of about a month, he was again admitted with signs of 
an incomplete intestinal obstruction, but following cnemata and other medi- 
cal measures the distention disappeared and he w'as discharged on the 
fourth day 

He remained well for three years wdien he w^as again admitted with an 
acute histor}'- of three days’ duration, manifested by abdominal cramps, per- 
sistent vomiting and obstipation He appeared acutely ill, although his pulse 
and temperature were normal The abdomen w’as distended and tympanitic 
throughout, not tender Rectal examination disclosed a high, firm, acutely 
tender mass about the size of an apple occupying the cul-de-sac and apparently 
not m the rectal wall A flat plate X-ra}' taken at the time disclosed small 
intestinal distention The blood iiiea w^as 22, blood chloride 5 i gram, and 
blood dioxide 71 milligrams He w'as given a hypodermoclysis of 1000 cubic 
centimetres of saline solution, and undei spinal aniesthesia, the old appendix 
incision W'as reopened and the abdomen exjMored The jejunal loops were 
markedly dilated In the pelvis there was a mass of matted intestines glued 
together by dense fibrous adhesions Separating these adhesions, an abscess 
was encountered wdiich contained about eight drams of thick yellow pus, 
which, on culture, grew' bacillus coli and streptococcus hemolyticus An intes- 
tinal loop in this area w'as crossed by a firm, dense adhesion, eiidently the 
cause of the obstruction, and just proximal to this w'as a small perforation, 
evidently the origin of the abscess The remainder of the intestine, although 
covered w'lth fibrin, was viable The distal loops w'erc collapsed There was 
no evidence of any peritonitis beyond this local area The band w'as divided 
and the perforation m the bow'el w'as closed by purse-string suture, which w'as 
leenforced w'lth a Lembert of silk Because of the fact that the patient had 
had an intestinal obstruction, and the lumen of the bow'el w'as nai rowed 
because of the constricting band and the closure of the perforation, a lateral 
suture entero-enterostomy was pei formed betw'een the dilated and collapsed 
loops of the intestine The pelvis was drained by a tube and the w'ound closed 
in layers 

Following the operation, the patient w'as acutely ill for a few' days and 
was given continuous intravenous of glucose, 5 per cent The w'ound became 
infected and there was a marked fascial slough Following this, however, he 
made an uneventful recovery 

Since his discharge he has been well, has gained weight, and there have 
been no untoward symptoms excepting a hernia from his operative wound 

This case is shown because it illustrates the fact that while a high jejunos- 
tomy relieves the intestinal obstruction, the actual cause of the obstruction 
ma)' still persist and manifest itself years later, m this case after an inter- 
val of three years Secondly, it shows that in selected cases, the internal drain- 
age of the obstructed loops by entero-enterostomy is not only quite effective, 
but it presents a procedure of dealing with intestinal stenosis which is cer- 
tainly to be preferred to a resection m those cases in winch it is practical 
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MESIAL EMPYEMA OF THORAX 

Dr Alexis V Moschcowitz presented a patient, fifty-two years of age, 
who was taken ill Octobei 12, 1928, with pleuiisy He ran a very high tem- 
peratiiie in the beginning of his illness, which giadually came down to nor- 
mal and then again rose and lan an irregular course The patient’s principal 
complaint was that of pain in the chest, more marked, howevei, in front and 
on the light side Aspiration Novembei 24 revealed the presence of pus 
X-ray examination of the chest levealed a rather atypical picture on the 
right side There was a dense shadow which extended from the hilus of the 
lung to within one and one-half inches of the lateral chest wall, and from 
the third rib to the ninth rib posteriorly In addition to the above, there was 
to be seen another ovoid shadow extending from the diaphragm as high as 
the seventh rib in the axillary line The X-ra}^ depaitment diagnosticated a 
plemal effusion, though the possibility of a pulmonary neoplasm was also 
considered In letrospect, it may be added that a positive diagnosis of a mesial 
empyema might have been made from the peculiar X-ray plate 

Operation November 27, 1928, under local amesthesia After preliminary 
aspiration, which again revealed the presence of thick, greenish pus, an inter- 
costal incision was made, rather far back in the ninth interspace Peculiarly 
throughout the entire extent of the rathei long incision, pulmonary tissue 
adherent to the chest wall was exposed Finally, the posterior margin of the 
lung was noted right neai the vertebial column and when this was gradu- 
ally released and retracted outwaid a cavity containing approximately 500 
cubic centimetres of thick pus was entered and was drained by means of sev- 
eral drainage tubes 

The post-operative course was entirely uneventful The cavity was dakm- 
ized in the usual manner, 111 spite of the presence of a demonstrable bron- 
chial fistula The patient was discharged on the fifty-second day after the 
operation with a small superficial granulating wound 

Mesial empyemata — that is, those bordered internally by the mediastinal 
pleura, anteriorly, by the hilus of the lung, and externally, by the visceral 
pleura — are to the speaker’s mind of sufficient rarity to warrant presentation 

Dr Howard Lilienthal said that a mesial empyema is very often 
overlooked Median empyema is often characteristic of the secondary sac- 
culation which may complicate ordinary empyema, and it should be noted that 
in the case just presented there was no deviation of the mediastinal struc- 
tures , the heart was m normal position and the mediastinum perfectly straight 
This IS one of the diagnostic points If one has operated upon an empyema 
of the usual kind and fever and signs of sepsis continue, and if the trouble, 
even with the aid of X-rays, cannot be found, one should immediately think 
of sacciilations on the median side Supraphrenic empyema is more apt to 
progress toward the median side than toward the lateral chest wall In these 
cases It IS very important that an early intercostal, generous exploration be 
made, lifting up the lower lobe from its adhesions to the diaphragm and 
exploring carefully toward the mid-line 

Just to illustrate how puzzling these cases may be. Doctor Lilienthal 
spoke of a patient, a young man, who had a general empyema and who 
developed a medial sacculation rather high up An eminent medical con- 
sultant was called in by the family and, on examination, telephoned Doctor 
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Lihenthal he must operate immediately because the patient’s heart was in 
the axilla and there was tense empyema of the right chest Doctor Lilien- 
thal heard the caidiac sounds m the left axilla hut he questioned whether 
the heart was there A rontgenogram revealed the heart in its normal posi- 
tion, as in the case of Doctor Moschcowitz These mesial empyemata do exist, 
they are not particularly rare as secondar}’- conditions and he thought this 
should he kept in mind hy all surgeons doing work upon the chest 

TWO VARIETIES OF CARCINOMA IN ONE LOBE OF THE THYROID 

GLAND 

Dr Alexis V Moschcowitz presented a man. forty-six years of age, who 
had always been in good healtli and who consulted him for a swelling occupy- 
ing the left Side of the neck It had existed for about four months and it 
inci eased rather rapidl)'’ m size, and there was some difficulty in sw^allowung 
for the past month On physical examination there w^as found a tumor, the 
size of an egg, wdnch occupied the left lobe of the thyroid gland The major 
portion of this tumor imparted to the examining finger a rather cystic feel 
The lower and mesial part of the tumor at quite an appreciable distance from 
the previous!}'- described mass, and separated from it by apparently normal 
thyroid tissue, w'as much smaller than the former and so hard that the diag- 
nosis of carcinoma of the thyroid w'as made w'lthout reservation 

The patient w'as operated upon November 27, 1928 Exposure in the 
usual manner and ligation of both the left superior and inferior thyroid 
arteries As the lobe w'as being enucleated, the previously-mentioned large 
tumor W'as accidently biokcn into and a rather soft and grumous material 
escaped, w'hich, on frozen section by Doctor Klemperer, proved to be a 
papillary cystadenocarcinoma of the thyroid With this assured diagnosis 
the entire lobe and isthmus w'ere extirpated The specimen, subsequent 
to removal, show'ed a second isolated tumor near the tracheal attachment 
of the thyroid gland, w'hich on microscopic examination proved to be a scir- 
rhous carcinoma 

The patient made an excellent recovery and w'as discharged healed fif- 
teen days after operation Since his discharge, he has received radiotherapy 
and thus far is in good health 

Doctor Moschcowitz presented this case on account of the rarity of the 
condition, namely, two separate and differing carcinomata m one lobe of 
the thyroid 

Dr Charles Gorpon Heyd said that about two years ago he presented 
before the societj- a case of carcinoma of the thyroid which had a scirrhous 
carcinoma on the right side and an adenocarcinoma on the left The interest- 
ing feature of the case was the fact that the malignancy on either side could 
not have had a common origin The carcinoma on the left side had grown 
downward and backward behind the carotid sheath so that the carotid artery 
on the left side was anterior to the tumor Pearson in England, had brought 
out that most of the carcinomata of this type had sprung from the ultimo- 
bronchial rest and were not, strictly, part of the thyroid until later growth 
incorporated them with the thyroid gland The degree of malignancy varied 
very markedly In the ordinary cystadenocarcinoma the expectation of longev- 
ity W'as fair, whereas the scirrhous infiltrated carcinoma was progressive and 
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later invaded the tiachea and oesophagus* This was the ultimate outcome of 
the case presented before this society by Doctor Heyd 

Dr Moschcowitz rejoined that m the particulai case shown, there was 
no displacement, as the entire left lobe of the thyroid gland was situated m 
fiont of the carotid aiteiy 

TYPHOID INFECTION OF THE COSTAL CARTILAGES 

Dr Alexis V Moschcowitz presented a man, forty-three years of age, 
who had typhoid fever m December, 1924 In May, 1925, he noticed a rather 
painful swelling over the lower part of the right anterior chest wall In the 
course of time, the skin perforated spontaneously and discharged pus An 
X-ray examination at that time was negative He reenteied the Norwegian 
Hospital and was operated upon for this condition three times , approximately 
m September and December of 1925, and m Febiuaiy, 1926, and also received 
diathermy Subsequently, he entered Mt Sinai Hospital and was operated 
upon twice, August 20 and December 24, 1926 The first operation consisted 
of a thorough removal of the cartilage of the involved seventh rib, from its 
junction with the osseous part of the rib into the sternum A discharging 
sinus again formed, whereupon the patient was again operated December 24, 
1926 This operation was similar to the preceding one, but m addition, the 
entire xiphoid appendix was extirpated and the end of the adjoining costal 
cartilage of the left side exposed and divided He left the hospital one month 
later with a discharging sinus and with this condition he came into the 
leporter’s care in November, 1927 The diagnosis was perfectly clear, namely, 
typhoid chondritis , and the indications, also perfectly clear, namely, the 
removal of the entire mass of cartilage of the sixth, seventh, eighth, ninth 
and tenth ribs on both sides 

Although he had intended to do both operations at one sitting, the first 
operation, November 12, 1927, owing to the numerous preceding operations, 
was so difficult and of such long duration, that when he had finished the right 
side, he deemed it best to postpone the operation upon the left side for a future 
time Because of the infection, this wound was left wide open Following the 
first operation, the patient developed a complete bilateral brachial plexus palsy 
It was accounted for by the position of the arms upon the operating table, 
which was thought to be necessary because of the site and the extent of 
the operation 

The second and final operation took place December 7, 1927 This consisted 
of the extirpation of all of the cartilage of the sixth, seventh, eighth, ninth 
and tenth ribs on the left side At the termination of the operation, no cut 
surface of cartilage was to be seen anywhere This wound was sewn up com- 
pletely with very slight drainage by means of a small tube and primary union 
lesulted The patient was discharged healed in fifty-nine days after his first 
operation and has remained healed ever since that time 

Dr Nathan W Green referred to a case in his service at the city hos- 
pital in which he thought the infection of the costal cartilages was due to 
tuberculosis, but was unable to differentiate between tuberculosis and typhoid 
The man gave a history of typhoid some years previous Doctor Green had 
effected a complete cure of the condition by merely taking out the cartilages 
on the left side, but it left the apex beat rather exposed The patient did not 
seem to suffer any deleterious effect from this operation except that the expo- 
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sure of his heart worried him because it seemed unprotected He wore a 
heavy leathei pad over it afterward whicli seemed to reassure him 

Doctor Moschcowitz stated that it had been his experience in a number of 
cases that the costal cartilages ledevelop rather well, though somewdiat irregii- 
laily after they have been extirpated subpenchondnally In the particular 
case shown tonight, the hiatus is already filled in by cartilage 

FRACTURE DISLOCATION OF THE CERVICAL SPINE 
Dr Alfred S Taylor read a paper wuth the above title, for wdiich 
see page 321 


STVTED iMEETING HELD APRIL 24, 1923 

The President, Dn Frank S jNLctiiiwvs, m the Chair 

SKELETAL TRACTION FOR SEPARATION OF LOWER EPIPHYSIS OF 

FEMUR 

Dr John J Moorhead presented a boy, sixteen years of age, w'ho w^as 
first seen by him at the Passaic General Hospital April 21, 1927, wuth Dr G 
J VanSchott, Jr Ten days prior he had been struck by the bumper of an 
automobile and had sustained an epiphyseal separation of the lower end of 
the femur, wuth such a marked displacement that the condyles and the patella 
lay anterior and on a level higher than the fracture Several unavailing 
attempts had been made under an anaesthetic and by continued traction to 
reduce the deformity, a transfixion pin w^as finally introduced in the neigh- 
borhood of the head of the tibia just below' the level of the tubercle, and a 
w'eight of tw^enty pounds w'as attached to the flexed limb Within tw'enty-foiir 
hours X-ray examination show^ed beginning replacement Eight days after 
the skeletal traction had been started the reduction w'as complete The w'eights 
w^ere gradually reduced and finally removed, w'lth the transfixion pm. May 10 
X-ray June i showed firm union The transfixion w'ounds w'ere then healed 
He remained in the hospital until June 14 and at that time there w^as motion 
m the knee from full extension to about sixty degrees He was seen by the 
reporter December i, following At that time he had a slight limp There 
was no shortening but there was some adduction of the knee and flexion of 
it amounted to about 100 degrees Now', tw'O years after injury, the extrem- 
ity appears normal aside from the fact that he lacks fifteen degrees full flexion 

The efficacy of skeletal traction where other means fail is again justified 
m this instance An interesting and important feature here is that there has 
been no interference with the growth of the limb, probably due to the fact 
that this patient was at the time of his injury sixteen years of age and that 
ej)iphysitis at that age-period apparently is not as serious a growth deter- 
rent as it appears to be earlier m life In another almost identical case in 
a younger boy, transfixion w'as used successfully after the lapse of severm 
days In this case, however, epiphyseal damage w'as evident and the grow'tn 
of the limb was impaired That, how'ever is 111 no manner ascnbable to 
the transfixion 


ARTHROTOMY FOR HYPERTROPHIC OSTEO-ARTHRITIS 
Dr John J Moorhead presented a man, forty-two years of age, with 
the following history He was first seen January 17, 1927 His right knee- 
joint trouble began twenty-six years ago followung a football accident 
was stated at that time that his cartilage had been displaced He wore a 
on the knee for three years and the joint “went out” at intervals after sligi 
exertion This, however, ceased some six or eight years ago The joint has 
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been continuously weak, swollen painful and it always showed limitation of 
motion, paiticulaily in extension He sought relief for his continued dys- 
function and pain and also because he was becoming bow-legged For years 
he had been unable to he on that knee The joint was swollen particularly 
in the region of the head of the tibia There was audible and palpable crepi- 
tus Theie was appaiently a definite bony ovei growth on the inner margin 
of the femui and a coi responding portion of the tibia Motion was from 165 
extension to 105 flexion 

May 23, 1927, at the Post-Gi aduate Hospital, a medio’ ateral arthrotomy 
was pel formed and at that time the diagnosis of osteo-arthiitis was verified 
and it was also noted that the internal semilunai cartilage had been almost 
completel}^ eroded 111 its central part and that what remained was curled and 
irregulai The subpatella fat pads weie maikedly increased and one peduncu- 
lated pad had a cartilaginous calculus The osteophytes weie lemoved together 
with the hypei ti opined fat pads, synovia and damaged internal semilunar 
In the after care, immediate active motion was employed There was very 
little post-operative leaction 

■ September 26, 1927, he reported that the knee was free of pain and that 
he could make it do whatevei he wanted His improvement has continued up 
to the present, and he now has piactically perfect function 

The reporter recalled to the society that in November, 1925, he read a 
paper with the title “Arthrotomy for Knee-joint Calculi” and at that time 
reported forty-nine cases Accumulating experience has justified the predic- 
tion then made that the surgical knee by comparison with the medical knee 
was just as definite an entity as the surgical abdomen by comparison with the 
medical abdomen At the present time the mediolateral approach is the opera- 
tion of choice The surgeon no longer makes the small incision except m 
young persons who give a very definite history of lecent trouble, especially 
for athletes who have definite signs of semilunar injury The ultra-aseptic 
Lane technic is used throughout He was firmly convinced that there is a wide 
field for arthrotomy to relieve knee-joint dysfunction in non-traumatic cases 
and in those reawakened into activity by a more or less distinct trauma He 
had now a senes of 122 knee-joint arthrotomies, many of which W'^ere per- 
formed for osteo-arthritis of this same deforming and disabling type 

MOTOR-DRIVEN DEVICE FOR FRACTURES, DISLOCATIONS AND STIFF 

JOINTS 

Dr John J Moorhead remarked that m the May, 1928, issue of the 
Ameiican Joitmal of Snigeiy, he published an article entitled “Setting 
Fractures by an Electromotive Device,” in which w^eie stated some recent 
experiences with a device called the “Articulator” which is a non-portable, 
motor-driven device with moving arms A harness or strapping can b^ attached 
to any limb and in turn this is fastened to one of the arms of the machine and 
counter traction is applied to the other arm of the machine When the appa- 
ratus IS set in motion a definite pull and let go is provided The amount of 
the pull m pounds and the length of the stroke, and to some extent the speed, 
can be controlled It will thus be seen that the apparatus is m effect a motor- 
ized fracture table, differing m that the pull can be regulated and it is inter- 
mittent Recognizing that this pull and let go principle was useful m The 
reduction of fractures and dislocations, he tried out the machine with enough 
success to believe that a somewhat simplified piece of apparatus would have 
a field in fracture service 
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The device now pieseiiled does all that the ticiiJato)'” did and in addi- 
tion IS poi table, so that it can be brought to the patient anywhere that elec- 
tricity IS available The jnesent expeiimcntal apiiaratus weighs sixty-five 
pounds, is thirty-five inches long and seven inches high A universal motor 

will be provided so that it can be used 
with direct or alternating current In 
final form the weight will be reduced to 
about fort)'-fi'\c pounds The advantages 
of a machine of this sort are apparent 
\\ hen It IS reah7ed that no fracture or dis- 
location IS m reality set by setting the bone, 
but ratbei by setting the muscles and 
tendons \\ Inch keep the bone in a distorted 
position All) form of intermittent trac- 
Lion will act better on elastic muscles and 
tendons than continuous traction For 
the relief of stiff joints, intermittent trac- 
tion IS of course a well-established prin- 
ciple J-Ie had found in his short 
experience with the apparatus that he 
could obtain ti action up to ninety pounds 
and that he could manipulate the frag- 
ments m a fiacture after they had been 
distracted during the period ■when the 
machine is in a period of diastole His 
practice is to gradually increase the pull 
until he has obtained very free crepitus 
and ver)"^ free false motion and then stop 
the machine in a peiiod of contraction and 
mould or manipulate the fragments, and 
if they appaiently lock, then lelax the ten- 
sion and apply splintage The ideal w'ay 
of course is to do this under the fluoro- 
scope, and in certain fractures it is pos- 
sible to apply a ciicular plaster-of-Paris 
casing dowm as far as the fiacture, then 
to leave a gap over the fracture and apply 
plaster on the lest of the limb When the 
fracture has been aligned, the gap between at the fracture site is then filled 
with plaster and the casing is complete 



Fig I — Device for 
quired m the treatment 
locations and stiff joints 
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LONGITUDINAL FRACTURE OF THE PATELLA 
Dr John F Connors presented a man, who, February 20 19291 slipped 
and fell to the floor, striking his left knee He -n^as able to walk and had no 
pain or swelling One hour later there was severe pain in the knee and he 
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was able to flex his leg only slightly Slight swelling was present, no red- 
ness An X-iay, taken in the usual positions, showed no signs of fracture 
The following day the swelling had disappeaied On the third day the knee 

began to swell and upon measuiing, the 

injuied knee was one and one-half inches ' 
laigei than the othei Anothei X-iay le- 
vealed nothing There was no pain and at 
the end of this day the swelling again dis- ■ 
appealed On the fifth day the swelling 
reappeai ed accompanied by some pain, but | 
with no loss of function, except that he | 
was not able to go upstairs with his left 
leg as well as with his right At this time 
a stereogiaph was taken which levealed a 
longitudinal fiactuie of the patella (Figs 
2 and 3 ) The knee was stiapped dia- 
mond-shaped with plastei , the patella 
being left uncoveied He has completely 
lecovered Ins function and has slight pain 
on stoimy days, not at the loint but about 
two inches above m the quadi iceps tendon 
Scudder says that longitudinal frac- 
tures of the patella occur and should not 
be overlooked A lecuiient joint effusion, 
such as occuiied in this case, would sug- fig 
gest the true condition Stimson passes it 
ovei with this statement “Vertical fiactuies 
rarely show much displacement 





-Longitudinal fracture of the patella 
Leg straight 


are due to direct violence and 
Robeits and Kelly, m 1921, reporting 1400 
fiactures, of which fifty-five were of the 
patella, saw no cases, but in a later issue 
they desciibe two cases 

The speaker was of the opinion that in 
many instances these cases are overlooked 
for the reason that it is difficult to show by 
the X-ray, particularly when there is much 
effusion The best picture of this case was 
made by flexing the knee and placing the 
plate at the lower bordei of the patella, 
the X-ray passing from above downward 

AVULSION FRACTURE OF THE CORA- 
COID 

Dr John F Connors presented a 
man, thirty-eight years of age, who was 
injured in an automobile accident He 
was thrown from his seat striking his 
right shoulder Immediately after the injury he had severe pain with com- 
plete loss of function He was taken to a hospital in another state where 
he was X-rayed and a diagnosis of fracture of the right humerus was made 
Ills arm was stiapped to his right side with a pad m the axilla and it was 
kept in that position foi four weeks When the strapping was removed the 
function was in no way improved and any effort to use it caused a great 
deal of pain Seven weeks following the injury he nas able to resume his 
duties as a house cleaner, but the return of function was a veiy slow process 
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March 13, 1929, he came to the clmic at liarlem Hospital, complaining 
of stiffness m the right shoulder with limited range of motion but not enough 
to prevent him fiom working as a house cleaner Examination on this date 
showed that the prominence of the right shoulder was considerably decreased, 
no peri-articular tenderness, abduction of the right humerus to an angle of 
about seventy-five degrees, external rotation about fifteen degrees and internal 
lotation about forty degrees An X-ray taken on this date revealed an avul- 
sion fracture of tlie coiacoid 

Since that time the patient has been receiving physiotherapy At present 
the range of motion is practicall}' normal and he is able to attend to his 
regular daily duties 

It IS obvious that m this case the dislocated coracoid process was mis- 
taken for a fracture through the greater tuberosity of the humerus In search- 
ing the hteratuie there is little said of this condition, although Speed saj's 
it IS not uncommon and is caused by direct violence, such as by tackling in 
football and musculai action Perhaps some of these cases of avulsion frac- 
ture of the coracoid have been treated for a fracture of the greater tuberos- 
ity of the humerus, but Cotton sa)'s m the “An hives of Rontgenology’^ for 
October 1919, “that fractures of the greater tuberosity of the humerus are 
rare ” This case serves as a good illustration of conservatism and shows that 
anatomical position is not essential for obtaining function at or near joints 

Dr Ralph Colp said that in July, 1928, a man was admitted to the Beck- 
man Street Hospital, who had fallen from a scaffold and landed on his shoul- 
der He treated himself for two days, but finally came to the hospital with 
Ins arm held 111 absolute abduction and no motion in the shoulder-jomt X-ray 
show ed a fracture at the base of the coracoid with a rotation of the process 
of about ninety degrees , the tip of the coracoid being pulled downward and 
inward He was at first treated in abduction, but inasmuch as the pain per- 
sisted and the fragment remained rotated, it was deemed advisable to remove 
the coracoid This presented no great technical difficulty Following the opera- 
tion the arm was kept m abduction for a period of two weeks when active 
motion was instituted He was then lost sight of for a period of six months 
when he was seen in the Follow-Up Climc His functional result was poor and 
there was marked limitation of all motion at the shoulder-joint, although 
there was no pain X-ray taken at this time showed that the conoid and 
trapezoid ligaments were calcified and, in addition, there appeared some cal- 
cification of the othei muscles In the experience at the Beekman Street Hos- 
pital, fractures of the coracoid are extremely rare In fact this is the first 
case ever noted there Doctoi Colp felt that if theie were any cases in the 
future, the conservative method would be more conducive to better results 
than the removal of the body of the coracoid 

LIPOBLASTOMA OF THE NECK 

Dr E W Peterson presented a child now about three and one-half 
years of age He was born at the ninth month of gestation, the labor was 
normal, birth weight was six and three-quarter pounds The infant cut his firs 
teeth at five months, sat alone at seven months, talked and ivalked at twelve 
months of age At about two years of age, following an attack of acute coryza, 
there developed a swelling just back of the angle of the jaw, on the left side, 
which apparently involved the left parotid gland A diagnosis of mumps was 
made at this time However, the swelling did not disappear, but increased in 
size, and after six weeks the child w^as sent in to the Babies’ Ward of ^h^ ' 

Graduate Hospital with a diagnosis of “cyst of the parotid gland 
time was there any pain, redness 01 evidence of acute inflammation i le 
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geneial examination was negative except for the large swelling of the left 
side of the neck with a bulging forward of the left lateral pharyngeal wall 
There was a single small gland on the right side of the neck, and small pal- 
pable glands 111 the axillaiy and inguinal regions The tumoi of the left side 
of the neck seemed to be made up of a conglomerate mass of soft glands 
Hodgkin’s disease and lymphosarcoma were considered in the efforts to make 
a diagnosis The spleen could not be palpated, the liver was not enlarged and 
an X-ray examination showed the chest to be normal 

Biopsy and fiozen section examination of the tissue was done Febru- 
aiy 23, 1928 An oblique incision was made over the tumor and an encap- 
sulated growth was lemoved without any difficulty It appeared to be a 
lobulated lipoma 

The pathological report by Doctoi Alter is as follows 

Mia oscopic — Section shows a very cellulai growth The cells show 
malignant features as far as shape and size of cell are concerned Most of 
the cells are polyhedial with a a gianular protoplasm and small nucleus A 
few of the cells have the typical signet-iing shape There are frequent 
mitotic figures 

Diagnosis — Lipoblastoma of the neck 

Dr Edwin Beer said this case was practically an embiyonal fat-cell tumor 
Doctor Symmers has described some of these cases, and otheis are found in 
the French literature One of these cases he had been observing for a long 
time, the first operation having been done in 1916 for a large, lobulated lipoma 
in the right popliteal space This tumor was fairly well encapsulated, though 
these embryonal fat-cell tumors aie not usually so It was thought the tumor 
was removed completely In 1922 a recurrence had developed m the right 
popliteal space and a large lipoma had developed at the base of the neck on 
the right side Both these were removed The next lipoma that was noted was 
a large tumor in the right inguinal region, partly superficial and partly intra- 
muscular In 1924 the popliteal tumor had recurred and was removed, at 
the same time, a tumor m the right inguinal region was also removed At 
this time it looked as if there were a small recurrence of lipoma that had 
been removed at the right side of the neck The popliteal tumor at this opera- 
tion was found to be arborescent, running in between the various structures 
of the popliteal space and the adjacent muscles At one place it seemed to 
infiltrate between the fibres of the muscles The patient was given X-ray 
treatment, but despite exposure of the various areas to X-ray, in 1927 she 
returned with a small lipoma m the opposite popliteal space and a large 
lipoma in Scarpa’s triangle on the left side The recurrence in the neck was 
definitely larger and the right popliteal space was free At this time she also 
complained of girdle sensation about the lower dorsal region, and later 
developed transverse myelitis She was operated upon for this condition, and 
the embryonal fat-cell tumor was found pressing upon the cord extradurally 
and running into the intervertebral foramina on the left side (C Elsberg) 
The lipoma in and about the spinal cord recurred The patient finally died 
after a third spinal operation in 1928 

* This growth would recur if any of the capsule is left behind They may be multiple 
in this neighborhood and may recur from other remnants They do not usuallj metastasize 
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I'lC 4 — Wrist nnd fin;,crs snkvloscd Tht left tlinmli is 
fixed in the inlm The rif,lit is niikilostd and is forciiif: he 
iiikhloscd index townid the iiliii side 


MULTIPLE RESECIIONS FOR CHRONIC OSTEO-ARIHRI riS 

Dr Henry H IM L'vee j^resented a woman wdio, at the age of thirty- 
one, entered his service at St Luke’s Hospital, in April, 1924 She rvas a 

. poorl}'^ nourished female 

[ V / showing the typical le 

I , \ ^ j sions of a long-standing 

^ / ankylosing polyarthritis 

*' ” / She was helpless ancl 

iractically bedridden She 

^ , / could not feed herself 01 

W ‘ \» i care of the ordinary 

» ' ‘ ^ fW MT'* ' ^ : toilet necessities of life 

* ' Thirty years ago, wdien 

^ ^ patient w'as six 

^ ^ ‘ *• • years old, she apparently 

_ ''22 ^ severe attack of 

Etc 4— Wrist nnd finders snksloscd Tht left thnmh is Still S dlSCaSe The first 
fixed in the inlin The rif,ht is nnkilostd and is forciiif: he lOllltS tO be lllVoL cd W CrC 
inkhloscd index tow aid the iilni side ■*, , , 1 

the pi oximal interpha- 

langeals then the metacarjioiihalangeals the w nsts, elbow's. sboulders, cervical 
spine, knees hips, lumbar spine, etc Altbougb the involvement w'as sym- 
metiical and assumed the usual centripetal 
advance the joints of the right side weic 
attacked first 

The conditions of these stiuctures and t ' 'L 

the problems to be solved are best showm ^ 

by the accompanying photographs and ^ 

radiographs (Figs 4-1 1 ) The joints are 
ankylosed in various unphysiological posi- 
tions and wnth the exception of the hip and r ^ 

knee, ankle, and shoulder all the joints k 

have been completely destroyed The med- ^ ^ 

ullary canal of the humeius passes directly / 
into the canal of the radius and ulna and 
these latter into the carpals, and the med- 

ullary canals of the metacarpal pass into Lj» ? 

the phalanges f/ ^ 

It was decided to attack the joints of ‘ ss ^ 

the left arm in the follownng order Wrist 

fingers, elbow^ shoulder and the right ^ 

thumb The patient’s poor general conch- j 

tion made the ultimate lesult doubtful and 

w'^e considered it better judgment not to 

depress her general morale by rendering 

both arms helpless at the same time 

April 26, 1926, a combined paitial 

1 esection and aithl odesis of the left wmist Tig s —A nteroposterior view of left 
was performed, the wrist being fixed in ‘ omt^^of w nst ’rnd haS'‘'°” 

30 per cent dorsal flexion In addition, 

an arthroplasty of the first metacarpophalangeal joint was performed over- 
coming the contracture and treeing the thumb from the palm After sta- 
bilization of the wrist a ring extension splint w^as wmrn to overcome and 
stretch the flexor tendons A fair grasp foi light w'ork was obtained 




4 -^ 








5 — Anteroposterior view of left 
Note ankylosed position of thumo 
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and the patient, foi the first time, was able to write, sew, etc This pioved 
to be a gieat joy to her 

The patient letuined the following spiing and a MacAitsland ai iJu oplasfy 
of the left elbow was peifoimed Fascia fiom the thigh was used as the 
interposing membiane Some doubts legaiding the use of fascia m this case 
was entei tamed on account of the veiy pooi nutiition of the surround- 
ing stiuctuies 


'-Sit 








Five weeks aftei the opeiation some of the fascia sloughed and had to 
be lemoved Judged by ordinary methods a good functional result was 
obtained, but as hei cervi- „ — 
cal spine was fixed and 
she could not flex hei 
head, some difficulty was 
experienced in i eachmg 
the mouth The change ' 
m her general condition 
was most striking foi 
with the mciease of the 
functional use of the hand 
and arm came a marked 
increase m weight and 
muscular power The bi- 
ceps which had been a 
mere thread now could be , 

felt She stated she was ^ 

ready for anything 
March 19, 1928 a partial 
resection and aithrodesis 
of the right wrist was per- f ' 
formed March 28, 1928, I 
an arthroplasty of the J 
right elbow was per- ! ' 
formed through Langen- 
bech’s posterior incision 1 

The ends of the bones ! 

weie carefully moulded I 

and eburnated by filing 
with fine wood-cai vers’ 
files On account of his Tig 6 
experience in the left 





-Latenl view of left wiist A simiHt condition is present 
in right wrist 


elbow and in other cases of this nature the fascial covering was deliberately 
omitted His faith in simple eburnation was justified The patient was so 
pleased with the functional lesults that she demanded that she be given as 
good a left elbow as the right so January 15, 1929, the left elbow was levised 
Through a Langenbech’s incision the joint cavity was opened and it was 
found that the remaining fascia had foimed dense connective tissue adhesions 
These were excised and the articulai ends of the bones carefully eburnated 
All resections of the elbow were preceded by manipulation of the shoulder 
After lesection of the elbow the arm was placed in a Thomas splint with 
suspension and traction m the abducted position As a result she has obtained 
the full range of flexion, one might almost call it hyperflexion Note her 
strong extension In order to get out of bed or a chair she has to put 
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her full weight on her elbow-joints Tins pioves conclusively their stability 
Further work is in progress on the small joints of the hand 

The patient, thanks to her intelligence and will power, has now become 
a wage-earning member of the community She has contributed stories to 
one of our best magazines and now has had a scenario accepted 

IMPAIRED SHOULDER FUNCTION 
Dr DoNAru Gordon read a paper with the above title, for which see 
page 341 

Dr Ronnin T Morris asked Doctor Gordon how he classifies unpaired 
function at the shoulder-joint occiunng after amputation of the breast After 
these patients have suffered for a certain length of time adhesions have been 
found which require breaking up, but theie is a limitation of movement which 
has no relation to the loss of muscle One othei point where there are sec- 
ondary changes 
w ith perhaps ad- 
. - hesions ivith a 
roughening o f 
the cartilages or 
lessening of the 
sj'iiovial fluid, as 
IS often seen in 
septic changes 
with gonococcus 
or streptococcus 
infection at the 
shoulder, a good 
plan is to inject 
a lubricant that 

remains for a long tune Doctor Morns uses one ounce of boroglyceride, 
three ounces of glycerine and four ounces of Ringer solution, or isotonic 
saline solution, in an eight-ounce mixture It is hygroscopic and draws 
toward itself interstitial infiltrates of tissue about the joint so that inflamma- 
tory pain may be relieved immediately or i^ery promptly, sometimes within 
an hour in an old painful knee-joint In the shoulder two or three or four 
drachms may be injected but only a few drops for a carpal articulation 
The knee-joint will sometimes take more than an ounce of this artificial 
synovial fluid 

Dr Walter M Brickner criticised Doctor Gordon’s description of the 
stiff shoulder that is sometimes left after a Colies’s fracture as a non-trau- 
matic, extra-articular lesion that results from the patient’s effort to immobi- 
lire his forearm by splinting the shoulder This shoulder stiffness is not at 
all common in association with Colies’s fracture and m Doctor Brickner s 
experience, individuals with fractures at the wrist do not splint their shoul- 
ders The occasional stiffness of the shoulder has been clearly described by 
Sir Robert Jones as an injury to the joint, a subacute traumatic arthritis or, 
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as Jones has also called it, “stubbing of the shoulder,” occurring coincidentally 
with the Colles’s fracture by transmission of the force to the shoulder-joint 
when the individual falls upon his outstretched arm 

Doctor Gordon has said that the shoulder disability that remains aftei 


the subsidence 
of the pain of 
an acute suba- 
cromial bursitis 
is due to mus- 
cle contracture 
Doctor Brick- 
ner thought that 
this is not the 



entire 

tioii 


explana- 


In these 


cases adhesive 



bursitis and SU- PJQ g — Condition of hand after multiple resection of metacarpophalangeal 
praspinatus ten- mterphalangeal joints 

doiiitis (the underlying lesion) are still present after the subsidence of the 
acute symptoms More often the converse picture obtains, namely, that pain, 

especially on certain mo- 



tions, persists after full 
motion has been restored 
It IS commonly believed 
and taught that in unaf- 
fected shoulders the scap- 
ula does not begin to 
move m abduction until 
the arm is elevated to a 
right angle with the body 
In Doctor Brickner’s ex- 
perience this varies with 
different individuals and 
it is not uncommon to find 
the scapula participating 


in abduction when the arm is raised about 70° or even less 

In describing the structures and the mechanics concerned m the shoulder, 
Doctor Gordon very clearly emphasized the importance of abduction m the 
treatment of, especially, pen-articular lesions and of joint fractures, both m 
the prevention and m the cure of shoulder disability Sir Robert Jones, too. 


reminds us that the muscles attached to the upper end of the humerus spread 
out fan-hke or cone-like to the shoulder girdle and chest , and when the arm 
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IS abducted to or just beyond a right angle, the resultant pull of all these 
muscles is in the axis of the humerus, but if the arm is allowed to occupy 
a position nearer the body there is cross torsion i)y some of these muscles 

On the importance and 
' \alue of abduction in the 
treatment of many shoul- 
. dcr conditions, there 

SI ould be entire agreement 
with Doctor Gordon 
X-arious methods are 
einploj'cd to secure this 
abduction, and very com- 
monly used IS fixation at 
right angles m an aero- 

1 I.. 10 — Superimposed pliotofrnpli showinfr r uikc of movement plaUC Spluit Or piaster CaSe 

In the treatment of both 

acute and chionic subdeltoid (subacromial) bursitis, of other varieties of 
peri-aithntis of the shoulder, of fracture of the greater tuberosity and even 
in many cases of fiacture of the anatomical or surgical neck of the humerus 



Alum lutm 




I either or Buckle ‘ 

GinrtW Aluminum 

Bick 


Soft leather 
rings 


1 ir II— Driwing made by the patient of the splint xvorn by 
her to CNemplifj the functional use of her hand 


Doctor Bnckner has found quite the most satisfactory abduction procedure, 
that method which he described some years ago — a non-immohihzwg, auto 
matic and easily regulable abduction m bed With the patient recumbent 
upon an incline of pillows he abducts his arm as far as he can comfortably 
and without pain In this position it is supported by small pillows and by 
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a simple slmg of gauze or toweling fastened to the head of the bed The 
recumbency itself relaxes much of the spasm and often passive or even active 
abduction is consideiably greater lying down than when the arm is dependent 
As the patient slips down m bed the arm goes up, and very often m cases 
of shoulder disability in which abduction has been limited to a comparatively 
small aic for many months the arm is found up alongside the head even in 
twenty-four or forty-eight hours The sling can be slipped off and the arm 
brought down whenever the position becomes irksome or painful, and the 
treatment may be employed for short periods night and morning in indi- 
viduals who are unwilling to remain in bed during the day The method 
has the advantages of great simplicity and the avoidance of immobilization 
of the joint When abduction has been thus restored it is maintained, and 
internal rotation is also restored, gradually, by means of a simple exercise 
with a light Indian club 

Doctor Bnckner believes that subdeltoid bursitis is not infectious or toxic 
but it IS traumatic m origin, due primarily to injury to the supraspinatus 
tendon Not uncommon, however, is a monarticular arthritis of the shoulder, 
probably due to some low grade of infection, which is not infrequently mis- 
treated for subdeltoid bursitis It may be put down as axiomatic that if the 
joint cannot be moved in any direction the lesion is intra- and not 
merely peri-articular 

Doctor Bnckner agreed entirely with Doctor Gordon m the value of local 
heat, especially m helping to relax muscle spasm, and also in the observa- 
tion that diathermy is very disappointing In determining the value of any 
form of physical therapy it must be remembered that peri-arthritis of the 
shoulder of various types often subsides spontaneously 

Dr John J Moorhead said that next to back cases, shoulder cases give 
the most trouble from the standpoint of diagnosis, quite as much as they 
do from the standpoint of treatment Doctor Gordon has illustrated a great 
many practical points of the treatment He also rightly lays a great deal 
of stress on gentle massage and gentle active motion Doctor Moorhead 
believed a great deal of harm is frequently done, although unwittingly, when 
an order is given for baking and massage, this should be supervised by the 
surgeon instead of sending the patient to the physiotherapy technician A 
number are reactivated by rough massage and usage In his own cases he has 
found that the combination of dry and moist heat, massage, and gradually 
regulated motions, without any other form of physiotherapy are usually suf- 
ficient Diathermy was disappointing Of all forms of physiotherapy, return 
to some form of work was the best physical and mental stimulant 

Doctor Gordon, m closing, said that his only answer to the kindly criti- 
cism was, that this has been based on his personal experience with shoulders, 
and the more he sees of them, the less he knows The paper was written 
merely with the idea of passing on to some ot the younger men some of his 
difficulties He felt that when a patient came to his office with a shoulder, 
he wished he could get nd of him some other way 
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In regard to Doctor Morns’ question He was trained to strap the arm of 
the mastectomy case close to the side of the body with the forearm across 
the chest Pie does this still until there is no tendency to a painful reaction 
on abducting the arm The time for this varies and is proportionate to the 
individiial’s leaction, tension of sutures, and degree of healing The time 
necessary is from six to ten days The arm is then loosened and an axil- 
lary pad and sling are used which gradually afford room for movements of 
necessity Then the patients are instructed to proceed with the other exer- 
cises before atrophy of disuse develops If movements are instituted too 
quickly on breast cases, he belie\cs they develop a protectue spasm, and m 
tin 11 contracture 

He was speaking of extra-articular lesions and not intra-articular ones 
He has not injected any joints 

In answer to Doctor Bnckner’s question This was only his jiersonal 
experience Pie believes that in the mechanism of production of a Colles’s 
fracture, there is an injury mIiicIi can take jilace at the shoulder, but what 
he speaks of is not that type, but one where the painful fracture is improp- 
erly splinted Doctor Gordon said he was acquainted \\ ith Doctor Brickner’s 
method, but in the cases he has tried it on, he could not get the patient’s arm 
up far enough on account of pain It was purely a matter of a simple pro- 
cedure for wdiich he had not the piojier technic, although it will probably 
work, and is a verj^ essential technic wnth which to be familiar 

In regard to subacrominal bursitis being toxic Pie has seen them dear 
up wnthout manifest focal infection, and he has seen them develop and 
rapidly clear up wnth little treatment upon removal of focal infection 
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WALLED IN APPENDICEAL ABSCESS IN AN INFANT EIGHT 

MONTHS OF AGE 

Articles on appendicitis in children emphasize the fact that the condi- 
tion IS more apt to go on to ruptui e and to general peritonitis than in adults 
This is accounted for by the relative inability of the peritoneum to withstand 
infection and to the small size of the omentum, which does not afford a good 
barrier to the spread of infection In small children there are frequently 
only a few adhesions and scarcely any attempt at localization ^ The high 
incidence of peritonitis m appendicitis in children may to some extent be due 
to lack of recognition So-called indigestion, colic, gastritis and so on may 
in reality be attacks of this disease which are not recognized until in an 
advanced state “ Children, again, are usually purged more than adults before 
coming to the physician, and the unnecessary and dangerous use of castor 
oil and other cathartics may have much to do with furthering what might, 
otherwise, be a simple pathological process ^ With the above points m mind 
delay in operation is unwise and may give time for the development of 
peritonitis ^ 

The case leported here is unusual m that the infection took the final form 
of a well walled-off abscess, which was not opened until eighteen days after 
the onset of illness The amount of pus evacuated, eight ounces, is also 
unusual and constituted, in pioportion to the size of the child, an abscess of 
enormous size 

The patient, a male infant eight months of age, had been well up to the onset of the 
present illness March 3, 1929, he was taken ill with vomiting and fever He had fever 
more or less constantly as high as 102° to 104° He lost weight, became progressively 
paler, did not take feedings well, and appeared to have distress m the abdomen He was 
seen by the reporter March 21 He was pale and thin, apparently having lost much 
weight Physical examination showed normal findings except for the abdomen This 
was considerably distended with gas and on the right side a mass, bulging out into the 
flank, was detectable, extending from the costal margin to the pelvis It was smooth, 
tense, dull to percussion, and showed no fluctuation, its rounded margin could be 
palpated halfway to the umbilicus The abdomen was tender in this area By rectal 
examination the mass was felt extending into the pelvis and here also it was firm and 
non-fluctuant The temperature was 103 6° , the weight about eighteen pounds 

A urinalysis showed normal findings and the absence of pus cells and red blood 
cells was especially noted The white blood count was 30,000, the hsemoglobin 55 per 
cent , the red blood count 3,200,000 

Operation by Dr C F Thomas On opening the abdomen the mass came readily 
into view, felt firm, was not fluctuant and was attached by adhesions to neighboring 
coils of intestine Upon opening into it a large amount of thin pus escaped This it 
was impossible to measure but there were at least eight ounces of it The appendix 
was not found nor was it searched for, as the child was not in good condition The 
abdominal wall was closed with drainage The organisms found w'ere staphylococcus 
and hemolytic streptococcus 

After the operation the temperature remained elevated and the drainage from the 
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abscess was profuse On the second da\ following, a blood transfusion was given into a 
neck vein Soon after the temperature fell and varied from 99° to 101° for the next 
seven dajs The baby took feedings well and, although the w'ound drained profuselj, 
good progress w'as made March 30 he experienced a severe gastro-mtestinal upset 
w'lth vomiting and diarrhoea which necessitated the use of parenteral fluid, and w'hich 
graduallj straightened out He w’ent home from the hospital April 4 The dra nage 
continued in marked quantit\, graduallj ceasing, and the sinus became completely closed 
bj May 27 JoiIN C S BattlCY, M B , 

Poit Hition, Mich 
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AN INTESTINAL TROCAR— TRACTOR 
I HAVE used xvith satisfaction for five years a new cork-scretv type of 
intestinal trocar (photograph half sire) which can be used as a tractor -when 
the perforated coils are completely within the lumen of the gut, and for that 
reason prevents collapse, angulation and consequent contamination at point 

of puncture After fixation of the distended 
intestine wnth Allis’ clamps, a provisional purse 
string is applied at point of puncture With con- 
tinuous suction the tiocar is screwed into the 
distended gut and ample time is taken for defla- 
tion As a tractor the noAV hooded trocar can be 
pulled well outside the incision and any possible 
contamination can be safeguarded Deflation 
and injection of saline solutions can be alter 
nately applied by first shutting oflf manually the 
lumen of the intestine beloxv and above the punc 
ture When the trocar is being withdrawn wnth 
continuous suction by being unscrewed, the puise 
string should be tied and subsequently reenforced 
with interrupted sutures, finally stitching lightly 
the omentum to this area The menace of al 
methods of puncture of hyperdistended intes 
tines IS herniation of the rugous mucous mem 
brane through the separation of fibres of the muscular layers of the intestine, 
especially at the periphery, and this menace can be mitigated by roun 
puncture more especially when applied to the lateral walls of the intestine 
where the layers of muscles are less attenuated This trocar is not suita 

for permanent drainage Robert M Harbin, M D 

Rome, Ga 



Fig I 
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Collected Papers of the Mayo Clinic and the Mayo Foundation 
Edited by Mrs M H Mellish, Richard M Hewitt and Mildred A 
Felker VoI XX, 1928 Large octavo , doth , pp 1197 Philadelphia, W S 
Saunders Co , 1929 

This IS the twentieth year that an annual volume has been issued con- 
taining the papers produced during a given year by the members of the Staff 
of the Mayo Clinic and Foundation A large number of these are reprinted 
in full from the various medical journals m which they were first published , 
some are abridged, and to some references only are given In the present 
volume, 429 papers have come under consideration which represent the work 
of 214 authors Of these, eighty-one papers are reprinted entne, forty-three 
are abridged and seventy-two are abstracted, of the remaining 233, refer- 
ences only are given AVhen one reflects that this is the output of one medical 
organization which is isolated so that it presents purely the opportunities and 
influence of a single scientific centre, one’s appreciation of the magnitude and 
quality of the work is intensified 

When the two young Mayos in the late ’8o’s after graduating in medi- 
cine, returned to their birthplace in an obscure town in Minnesota, they found 
as a field for them to work out their future the two agencies, St Maiy’s 
Hospital, operated by a Roman Catholic sisterhood, and the State Hospital 
for the Insane, maintained in the immediate neighborhood of the town In 
these two institutions they began the work which by the development and 
growth of thirty-six years has reached the magnitude which the present 
volume reflects The first evidence of this work which the Annals or 
Surgery received was in the shape of two brief reports made by them, each 
of one case, which were published in the July issue of 1893, volume xviii, 
pages 26 and 28 The amazing growth both m amount, research, teaching, 
advancement, and in suggestions of greater work yet to be done which has 
been the outcome of the wisdom, the skill, the administrative ability and the 
grand character of these two men, is well illustrated by this volume which is 
before us and back of which are the nineteen other volumes which have 
preceded it 

In the present volume ten papers are from the pen of William J Mayo 
and eleven papers from the pen of Charles Mayo Of the other contributors, 
the names of Doctors Judd, Hunt, Rankin, Roundtree and Sheard appear the 
most frequently, each of these being credited with at least ten papers The 
indices with which the volume is closed are worthy of mention The}'- contain 
an index of contributors, a bibliographic index, and an index of subjects, 
each of great value in facilitating the use of the book as a work of reference 
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Principles and Practice or Minor Surgery, by Edward !Milton 
Foote, M D , and Edward Meakin Livingston, M D Sixth edition, cloth, 
large octavo , pp 755 New York. D Appleton and Co , 1929 

The progress of modern surgery is well illustrated by the size and quality 
of this book It is twenty-two years since the first edition appeared in 1907 
During this period, the demand for it has occasioned repeated editions until 
now the sixth edition appears in this large and elaborate volume, in the prep- 
aration of which the original author has summoned to his aid a younger 
teacher The important suigical positions which the two authors have held 
and in which they still continue to work make their teaching quite authorita- 
tive and warrant the statement that such teaching represents the present 
accepted methods 111 the schools of the city of New York 

While it IS true that the field of minor surgery is the onl}' one into which 
the aierage practitioner should ever enter, and is also the one in which most 
surgeons find the majority of their patients, it is also too often true, especially 
111 these latter days, that the average practitioner is often vilhng to venture 
into the fields of the most formidable major surgery, especially when deal- 
ing with conditions that mrolve the abdomen and the pelvis There is some 
excuse for this, howevei, in the fact that the average practitioner nowadays 
IS one who has enjoyed not only a prolonged professional training, but has also 
had his one or two years hospital training as an interne, so that he presents 
a degree of surgical skill and expeiiencc which need no longer confine him to 
minor surgery On the other hand, the increasing frequency of accidents 
resulting from the industrial and automotive conditions of the present day 
have widely increased the demands in the field of minor surgery The demands 
of asepsis likewise have not only increased vastly the extent of the surgical 
field, but have introduced into surgery iiew'^ responsibilities of great iiiipor- 
tance The authors of the present work have not contented themselves rvitli 
the suturing of wounds, the opening of abscesses, the application of bandages 
and the treatment of superficial and minoi external atiectioiis, but extend its 
field to include the spinal tap the treatment of S3'pliilis, tuberculosis and other 
infective diseases, many tumors and congenital defects 

The illustrations are numerous and excellent m their character The 
descriptions of various conditions and pioceduies are brief clear and prac- 
tical As will be seen, the book is far from being a pocket manual, which is 
as It should be, for no pocket manual could do adequate justice to the condi- 
tions which this books attempts to describe 

Lewis S Pilcher 

editorial address 

The office of the Editor of the Annals of Surgery is located at 
1 15 Cambridge Place, Brooklyn, New York All contributions lot 
publication, Books for Review, and Exchanges should be sent to 
this address 
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communications should be addressed to the 

ANNALS of SURGERY 
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MEETING HELD IN CLEVELAND, O , MAY 2, 3, AND 4, 1929 

ADDRESS OF THE PRESIDENT 

A CONSIDERATION OF CERTAIN FEATURES OF PRESENT 
MEDICAL EDUCATION AND MEDICAL ETHICS 

By Ellsworth Eliot, Jr , M D 
or New Y^ork, N Y 

One of the most urgent problems at this time, m need of prompt solu- 
tion, IS to determine m what way adequate medical care can be provided for 
those rural communities in which recent graduates m medicine are loath 
to take the places of those who have reached the end of their professional 
career Economically, such an unfortunate condition forebodes disaster, for 
successful agriculture is a national necessity and proper medical care is as 
essential to the farmer and his family as are 'suitable educational opportunities 
for his children 

That the type of present medical education is at least m part accountable 
for the dwindling numbers of country practitioners is doubtless the case A 
college degree followed by four years in a medical school and two years as 
a resident in a hospital requires an expenditure of from ten to fifteen thou- 
sand dollars In seeking a proportionate return from the investment of that 
amount of capital a thickly populated district, in which hospital facilities may 
be found, is naturally chosen by the young graduate, and outlying sections are 
supplied by those who have failed to secuie a foothold in a metropolitan cen- 
tre The considerable expenditure in time and money in acquiring a medical 
education is not the sole cause, however, of the dearth of the general practi- 
tioner A scarcely less important factor is the development and popularity of 
the specialist During the past generation this group, rapidly increasing in 
number, which necessarily crowds the cities, has been stimulated by the equally 
rapid advance m medical science, by the present methods of medical educa- 
tion, and to a consideiable extent by the public demand Instruction designed 
to prepaie a student foi the duties of a general practitioner has been sub- 
merged by undue attention and emphasis to the group of specialties in which 
the possibility of lucrative financial return and the opportunity to achieve 
professional success so strongly appeal to the undergraduate that the funda- 
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mental truths and true foundation of a medical education are frequently 
slighted The fact that, m spite of the wide expanse of medical knowledge, 
the education of the general practitioner is still possible, cannot be too 
strongly emphasized 

The actual difficulty m making a living has made a country practice unat- 
tractive Owing to the development of preventive medicine and district nurs- 
ing, as well as to the improvement in hygiene and the organization of state 
laboratories, illness has become less frequent and the annual income of the 
physician is still further reduced by' the fact that the automobile has made 
the specialist and hospital in the nearest city accessiiile to the well-to-do 

That this unfortunate state of affairs should be corrected, if possible, is 
self-evident An increase alone of medical graduates w'ould probably prove 
futile, for of those w ho fail to secure a livelihood in the city, only a part drift 
into the country, the remamdei either seeking some form of institutional 
employment or wuthdraw mg entirely from the practice of medicine to some 
more lucrative occupation A radical modification of the preliminary course 
of study, as w'ell as of the medical curriculum itself, has been suggested 
That a preliminary college education is not indispensable has been proved by 
the distinguished career of more than one member of this association, wdiile 
a considerable number of its senior members w'ho completed their medical 
education in three years or less, have achieved noteworthy success and have 
made valuable contributions to surgical science In those days the rapid 
expanse of surgery resulting from the discovery of Lister and the applica- 
tion of aseptic methods emphasized the shortcomings of their medical educa- 
tion and stimulated them to the acquisition of knowdedge that only earnest 
and intensive study, continued over a long period of y'cars, could supply 
Whether the present graduate is similarly inspired is questionable Perhaps 
the stimulation is less and the tendency to specialize concentrates their efforts 
to a single field, thereby dwarfing a broad foundation and possibly restricting 
any impulse to advance the science of medicine 

That the present medical curriculum could be extensively modified goes 
without saying The early introduction of clinical instruction in both the 
hospital and dispensary could follow a relatively short period devoted to the 
study of elementary subjects, carried on chiefly in the high school, while lab- 
oratory courses could be largely curtailed Graduates of such a course, 
supplemented by a modest experience as residents in a general hospital, 
would be qualified for routine general practice, especially with the cooperation 
and use of State laboratories and the advice of accessible consultants m 
difficult or intractable cases That the intelligent high-school student is capa 
ble of acquiring a useful and practical knowledge of a clinical medical subject 
was demonstrated in an interesting way during the World War One instance 
will suffice 

From the enlisted personnel of an evacuation hospital a restricted number of those 
who had had a partial or complete high-school training received theoretical instruction 
m the subject of ansesthesia and witnessed the administration of a general amesthetic i 
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a limited number of cases Subsequentlj in the Argonne campaign the members of this 
same group gave the aniesthetic to a large number of patients without an anaesthetic 
accident While they enjoyed the advantage of anaesthetizing healthy young subjects, the 
fact that many operations were done in a condition of shock, or after extensive loss of 
blood, materially increased the anaesthetic risk It is of interest to note that several of 
these anaesthetists studied medicine at the conclusion of the war and are now su'ccess- 
ful practitioners 

The desirability of such a modification of the medical curriculum as sug- 
gested IS certainly questionable Even if distinguished by the award of a 
lesser degree from graduates of standard schools (and m no wise is the sus- 
pension of the standard schools advocated) it is extremely doubtful that grad- 
uates of the shorter or clinical course would be content with the lot of a rural 
practitioner, and it is piobable that they would compete actively and not unsuc- 
cessfully with physicians in metropolitan centres, the specialist included 

As a possible solution of this interesting problem the organization of small, 
modest county hospitals is earnestly suggested Several such units have 
already been successfully established by piivate foundation m scattered com- 
munities They have quickly enlisted local enthusiastic support, have grown 
in size and influence, and have proved of the greatest benefit to the health 
and welfare of the section they serve Hospitals equipped at the start with 
the fundamental requirements for the care of the acutely ill afford a nucleus 
for medical research and attract ambitious and skilful recent graduates In the 
State of New York it is said that communities in which a hospital has been 
established show no diminution m the number of physicians and in some 
instances an actual increase is noted If the organization of such a hospital 
proves too great a burden for the community to shoulder, it should be estab- 
lished by an endowment of sufficient size to include a fixed salary for its 
chief medical officer Such endowments ought not to be difficult to secure 
from those who recently have contributed in such lavish fashion to the endow- 
ment of univeisities and charitable institutions Independent of political con- 
trol hospitals of this character would quickly become active medical centres 
of the respective counties or districts in which graduate instruction by invited 
guests could be given not only in such subjects as preventive medicine, 
hygiene, serum therapy, etc , but m the equally important clinical subjects of 
medicine and surgery as well It will be interesting in this connection to 
learn in what way the endowment fund at present being raised by the Albany 
Medical School will be applied to improve the medical standard of the rural 
practitioner It is to be hoped that some plan will be devised that will provide 
practical medical instruction without material interruption of the physician’s 
daily routine, since instruction of this type would prove much more valuable 
than the instruction given in the post-graduate schools of large cities, which is 
often inadequate in character and scope 

It is not intended in suggesting a possible modification of the present 
curriculum of the best medical schools of this country to lov er their stand- 
aids The progress and development of the science of medicine can only be 
maintained by institutions of the highest class It is simply a misfortune, if 
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not an actual sacrifice exacted of physicians at the present time, that the 
oppoitiinity to earn a competence should be so long deferred Not only must 
the high standard be maintained but constant eflort must be made to detect 
and correct possible defects 

A still greater sacrifice is made by those who suiiplement their medical 
education by a service of seveial } cats’ duration in hospitals of established 
leputation Except foi those of independent means the fouith decade is 
wtII advanced before those who follow this course can afford to establish 
a home and family The ojtpoi tumtics both clinical and in the department 
of research, that such a course tiffords are unrnaled Perhaps the best results 
are obtained wdien such a course is divided betw'een seceral lather than taken 


in a single hospital Jn the foimer event it is of advantage if, at least in one 
of the hospitals, the incumbent is bi ought more or less into contact w'lth 
undergraduate medical instiuction 

The reputation of a medical school is made by its giaduates Its aim 
should be not only to jjrcparc students for the j^iactice of medicine, but also 
to provide opportunity in its laboratories and clinics for the training of teach- 
ers, not so much to fill vacancies m its ow n facult} , for too much inbreeding 
IS not a source of strength, as to supply efficient teachers for the staffs of sis- 
ter institutions 

The reputation of a medical school as is the case with universities in 
general, is reflected m a measure by the geographical distribution of its stu- 
dents Medical schools in wdiich a majority of the States are represented on 
its roster enjoy a more envied reputation than those m wdiich the larger 
number of its students come from adjacent communities 

In the conduct of the curriculum endeavor sliould be made to eliminate 
individual as w^ell as depaitmental w'eaknesses A member of the examining 
committee in a popular hospital of New' Yoik over a score of years ago, 
comparing the candidates for the position of resident fiom tw'o rival medical 
schools stated that, wdiile in the clinical examination of either a medical oi 
surgical condition there w'as little difference in skill, there w'as the greatest 
difference in their knowledge of anatomy and pathology, in the former sub- 
ject the students of one of the schools w'ere proficient, and in the latter sub- 
ject the students of the rival school excelled It w'as evident that a w'eakness 
in the curriculum existed in either school, and yet in neither was any change 


made in the conduct of the department in question 

More recently, in the World War the lack of adequate training in anatomy 
was very apparent The debridement of wounds without needless sacrifice o 
nervous and vascular structures, the identification of divided tendons and 
motor nerve trunks required an anatomical knowledge wdiich was often oe 
cient In the field and evacuation hospitals the anatomical surgeon, so 
quently the object of sneering criticism in civil practice, came into his owm 
The lack of a piopei foundation, moieovei, is frequently shown in cni 
piactice In student instiuction there has been a tendency to supersede forinei 
methods of examination and diagnosis by the application of the X-ray 
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dislocations, in ohscuie fiactiiies in the vicinity of joints, in the chai^nosis of 
thoiacic and abdominal conditions, the intei pi etation of the ladioi^iam is 
unduly emphasized m entiie disie£>aid of the fact that, lalei on in actual 
practice this most valuable method of diagnosis may not be available It is 
a safe maxim to enforce that, in undergraduate instruction the result of 
X-ray examination should be utilized only after every effort has been made to 
establish the diagnosis without its assistance 

The advisability of compulsoiy attendance in student classes is very doubt- 
ful Essential as it is in the piehminaiy school oi college, such a policy seems 
unnecessary if not actually unwise, in piofessional schools in which students 
are investing their capital in pieparatioii for a future livelihood The extent 
of attendance, if voluntary, is m direct ratio to the value of the instruction 
given and is a reliable index of the teaching ability of the various members 
of the staff Every professional school should aim to develop a student body, 
homogeneous, enthusiastic, eager to acquire knowledge and to teach each 
other, imbued with a spirit of friendly competition There is no place for 
the drone, the lazy individual, or for those whose heait is not in their work 
If students are caiefully selected piehminary examinations will quickly win- 
now the wheat from the chaff and rigid final examination will determine the 
fitness of the candidate for the piactice of his profession 

To detect and to coirect the defects of a medical curriculum presents 
many difficulties For this puipose, if properly utilized, the recent graduate 
IS it IS believed, pecuharl} qualified to give valuable assistance Of late, a 
number of recent graduates of schools in Canada and of this country were 
requested to suggest modifications in undergraduate instruction in Anatomy 
and Surgery Their replies were most inteiestmg and while details need not 
be given, they suggested changes m the length and character of the instruc- 
tion in anatomy, stiessmg the value of early demonstrations of the clinical 
features of simple uncomplicated fractures m connection with the study of 
osteology They emphasized the value of animal surgery in the teaching of 
aseptic technic, suggesting that more time be devoted to this subject Instruc- 
tion in gross pathology and instruction in operative surgery on the cadaver 
were considered inadequate and attention was called to the almost complete 
lack of piactical instruction m the administration of general anaesthetics The 
contrast between the heads of two departments m which the instruction of 
one was compared to a bag of wind and of no value while the instruction of 
the othei was said to have the merit of making the subject both interesting 
and comprehensive, was sti iking to say the least In short, the comments 
were of such a nature as to warrant the conclusion that occasional confer- 
ences between suitable committees of the Facult}'^ and recent graduates would 
piove of great value 

In the consideiation of certain ethical standaids so much attention has 
been given to the subject of commercialism m medicine that little need be 
added at this time In the legal profession profit sharing is earned on r\ith 
the full approval of lawyer and client In medicine an aiialagous custom has 

4S5 



ELLSWORTH ELIOT, JR 


never been sanctioned In many instances the compensation of the attending 
physician is doubtless disproportionate to that of the consultant to whose 
care the patient is consigned A satisfactory adjustment has hitherto proved 
impossible Secret division of the spoils cannot he too emphatically con- 
demned The undoubted increase of this pernicious custom demands some 
solution that can be reached only after a careful and exhaustive discussion in 
which both the layman and ph3'sician shall participate, and of which the result 
shall have the approval of the public at large 

One of the most invidious forms of this spirit of commercialism is the 
sordid avarice reflected in exorbitant charges for ser\ ices rendered patients of 
modest means The demand for the major portion of the annual wage or 
income of one of these victims transgresses every tradition of the medical 
profession The spirit of kindness of helpfulness of sympathy, the satisfac- 
tion of restoring health and happiness without thought of compensation, in 
short, “All the gentler morals such as snaj' through life’s more cultured 
walks and charm the way,” are completely ignored Unfortunately instances 
of this species of extortion are not rare and every effort should be made to 
eradicate this despicable evil 

Another species of fraud is practiced by the physician who, when a con- 
sultation IS requested, introduces a colleague no more skilled than himself as 
the “specialist or professor”, with whom the consultation fee is shared These 
wolves in sheep’s clothing do not hesitate to fatten on the scanty earnings of 
the honest laborer Similarly guilty is the physician that, for a pittance, pro- 
vides the plaintiff or his lawyer with a certificate alleging injuries that were 
never received Such a certificate was recentl}' presented to the adjuster of a 
local railroad company several days after an accident m which not even the 
slightest scratch was visible During the past year the names of a number 
of physicians guilty of a similar offense weie published in the daily press in 
connection with an investigation of the ambulance-chasing evil 

Kqually lacking in honesty is the X-ray expert who testifies under oath 
to a false interpretation of radiograms for the benefit of the plaintiff m acci- 
dent litigation Perhaps the most striking instance of stultification on the part 
of an expert witness occurred recently, in which an increase in intracranial 
pressure from the effects of a head injury was claimed by the plaintiff The 
request of the defendant for a spinal puncture was denied by the court after 
the presentation of an affidavit in which the plaintiff described the extreme 
torture to which he had been subjected by the spinal puncture as carried out 
by the testifying expert He stated that during the operation his neck and 
spinal column were forcibly flexed on his thighs and abdomen while his neck 
was so tightly constricted by the hands of an assistant as to cause a sense of 
suffocation These measures, it is well known, increase temporarily the 
normal mtra-cranial pressure The agony was such as to make him most 
unwilling to submit to a repetition of the operation 

It is not unnatural to assume that the physicians referred to in these vari- 
ous misdemeanors lacked both educational and moral training It is unfor- 
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tunate to be obliged to state, however, that in more than one instance the 
guilty party was a graduate in both arts and medicine of one of our old- 
est univeisities 

In what way, if any, is either the subject of medical education or that of 
medical ethics the concern of members ot this association'? No body of 
men is better qualified to influence the development and conduct of our 
medical schools Not only skilled in the practice of surgery but also in 
the art of teaching, the members of this association, m many instance rep- 
resented on the faculties of long-established medical schools of the highest 
reputation, are peculiarly qualified in view of their experience to consider 
the wisdom of any change m either the character or length of a medical 
curriculum By j^ou the problem of how to provide rural communities with 
efficient medical attention must be solved — ^^vhether by the shortening of 
the period of preliminary education, or by some change in the medical 
curriculum, or perhaps by the organization and endowment of county or 
rural hospitals, if you believe the latter course desirable the application of 
the remedy will be undertaken by the lay public only after being assured of 
your approval and willing cooperation 

Of greater power, if possible, is your influence in medical ethics Legis- 
lation or the action of official societies are of little avail without the earnest 
support and sympathy of the leaders of the medical profession Their com- 
bined action IS essential if satisfactory progress is to be made No profession 
IS without Its black sheep The ideal can never be attained, but the endeavor 
to approach it must never be relaxed You are frequently consulted in regard 
to the choice of a profession Your example and success constantly attract the 
ambitious to attempt to follow in your footsteps It is only by continually 
striving to enlist students with the highest motives in the profession of medicine 
that its lofty humanitarian standards can be maintained and developed To 
endeavor to place the science of surgery on a continually higher plane, no less 
than to contribute to its actual scientific advance must be the goal of every 
member of this association May it carry the torch of progress ever forward 
in the future as in the past Long hve the American Surgical Association ' 


487 



THE SMALL HOSPITAL-MEDICAL SCHOOL IN AMERICAN 
MEDICAL EDUCATION— IS THERE A PLACE FOR IT^ 

By Arthur W Eltixg, MD 
o> \iTiv\\ N Y 

It is a reasonable presumption that the members of tbe American Sur- 
gical Association are deeply inteiestcd in the problems of medical education 
especially as the} are related to the active practice of medicine It seems, 
tberefoie, opportune that we contemplate for a few moments tbe trends of 
medical education in America and consider \\ hetber tbe results and tbe pros- 
pects are the best attainable from the standpoint of both tbe profession 
and the laity 

During tbe past two or three decades gieat changes have occurred m the 
principles and methods of tbe conduct of all industrial commercial and finan- 
cial enterprises Laiger and larger combinations have been effected with a 
conclusive demonstration of the greater productive and financial efficiency 
of those combinations than that of the smaller competing units The result 
has been that tbe smaller unit is gradually disappearing and is being merged 
with the larger Huge combinations of financial, mercantile and industrial 
enterpiises are the fashion of our time, and still greater ones are in pros- 
pect It IS but natural that uith the business uoild thus imbued with enthu- 
siasm foi such huge combinations, these successful men as trustees and 
governors of our educational institutions should feel that the same principles 
which have come to govern business m general should dnect the trend of 
modern education, and inasmuch as these same successful men have fur- 
nished and are furnishing much of the money to maintain our educational 
institutions, it is but natural that they should ha\e a very impoitant voice 
and vote in detei mining many of the methods 

It has become a ver)f popular theme to emphasize and adveitise the large 
amounts of capital devoted to education, sometimes to the detriment of a 
careful consideration of the pioducts of the so-called education There is 
an increasing tendency today to rate educational institutions on the basis of 
their magnificent buildings and huge endowments rathei than on the quality 
of the product they produce 

It IS fill thei more, a well-established fact that m all laige aggregations of 
capital or education, the individual becomes submerged 

It is quite evident that m the minds of some at least of those respon- 
sible for our educational institutions, there has arisen the feeling that these 
institutions have grown too large and that mass production which has been 
such a great boon to industiy can scarcely be consideied a boon to education 
An effort is now being made to discovei some solution of this problem, and, 
111 fact, some of our oldest and most famous institutions aie embaiking upon 
a plan to organize several smaller divisions or colleges within the larger one 
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in 01 del that the student may be considered moie as an individual with an 
opportunity to lemain such rathei than become a standardized product 

What IS true of education m geneial is also true of medical education 
Fiom a period when there weie too many medical schools of low attain- 
ment we have gradually passed to a period when we may possibly have too 
few and when most of those have grown too laige The tendency latteily 
has been to confine our medical schools chiefly to the laigest centres of popu- 
lation and to emphasize the importance and necessity of large physical and 
financial structures Many of our profession view with concern for both 
present and future the tieiid toward the development of huge institutions for 
the teaching and practice of medicine Granted that this development has 
demonstrated its value in some ways, is theie not a place for the smallei 
medical school which takes into consideration the needs of the community 
and of humanity^ 

Medical education has become a very expensive procedure when it costs 
an institution from two to three thousand dollars a year to educate a single 
student to which must be added the cost of the student’s maintenance in oui 
larger and more expensive cities This fact alone makes it impossible foi 
many promising young men to enter the profession, men of the type who, 
judged by the past, would be among the profession’s best assets for the future 

Some of those in the forefront of the diiection of medical education do 
not seem to fully realize that the first and thief duty of a medical school is 
to educate and prepare doctors to care for the sick and not to make as the 
chief object of medical education the production of so-called scientific inves- 
tigators The scientific investigator is and should be the by-product of medi- 
cal education and not the goal Best of all is that type of medical education 
which recognizes the important relationship of science as the foundation 
and background for medical practice 

It is unfortunate but m some instances true that the size of the budget 
of some medical schools bulks laiger than the quality of the product or sei- 
vice to humanity 

In medical as perhaps in no other form of education, contacts are of the 
greatest importance — contacts with patient and teacher We can all of us 
count on our fingers the few great teachers we have had and we all realize 
that we have been much more influenced by the personal contact at the bed- 
side or m an opeiating or autopsy lOom than in the more foimal setting of 
a class loom It is in the smaller medical schools that such intimacy of con- 
tact can be had to the best advantage Many of our medical schools have 
started with or adopted the idea of small classes, but have found it very dif- 
ficult to continue this policy because of the pressure of prospective students 
and the size of the plant and endowment It is furthermore a fact that the 
bin dens and lesponsibilities of the conduct of a clinical department of a laree 
medical school aie so gieat that little time is left foi the head of the dejia'-t- 
ment to peifect himself in the art of clinical teaching 
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The history of medical education amjily justifies the contention that small 
medical schools of the highest type can he successfully maintained in the 
smaller cities wheie it is possible foi the medical school to be an integral 
part of a umveisity and of an adequate hosj^ital. both of which are abso- 
lutely essential for the maintenance of a medical school of the proper stand- 
ards One need only cite the hospital-medical schools of Great Britain and 
of the Continent to amply illustrate and demonstrate this contention Many 
such opportunities are presented m this country with one of which the writer 
has been associated for thirty years 

Fourteen years ago the Albany Medical School was reorganized and 
made an mtegial part of Union University A definite plan was formulated, 
one of the chief factors of which -was that it must he and remain a small 
school, the senior class of which should never number more than twent3’^-five 
or thirty students From thnty-five to forty are admitted after careful inspec- 
tion and selection and these aie gradually reduced m the first tvo years to 
twenty-five or thirty In this way intimac}' of contact wnth teacher and patient 
IS assured In admitting students, prefeience is always given, other things 
being equal, to those from the sui rounding territory The large majority of 
the students thus come fiom a radius of lOO miles and many young men of 
small means are enabled to secure a medical education at a relatively small 
expense, many of wdiom are m pait or wdiole self-supporting Had it been 
necessary for these men to go to our larger institutions m the large cities, 
medical education w'ould have been out of the question 

The principle was firmly established that the essential aim of the Albany 
Medical School w'as to serve the surrounding territory , first, in providing an 
opportunity for the right kind of man to secure an adequate medical edu- 
cation, and secondly, in endeavoring to infiuence him in later life to help m 
the service of that terntorj'^ When young men come from the country or 
a small towm to a small medical school m a relatively small city, they are 
much more inclined to lemaiii in that general Mcinity than they are after 
four or more years in the wdiite lights of a large city where the very air is 
polluted with commercialism From such a small medical school comes a 
greater tendency to the practice of medicine and less of an one toward spe- 
cialism, which IS today one of the serious problems of medicine 

Gradually the physical equipment of the Albany Medical School and the 
Albany Hospital were merged until finally theie resulted a medical school 
physically a part of the hospital with the establishment of the hospital on a 
full university basis of such a nature that every member of the teaching 
staff of the medical school occupies a corresponding position in the hos- 
pital By providing hospital staff positions for the heads of the depart- 
ments of anatomy, chemistry, physiology and pathology a twofold end was 
attained The heads of these departments were foiced more and more into 
clinical contacts and the students obtained a better appreciation of the rela- 
tionship of the so-called scientific branches to the clinical and a better under- 
standing of the piactical utility of scientific measures as well as a realization 

490 



THE SMALL HOSPITAL-MEDICAL SCHOOL 


of the fact that science should in the last analysis serve man The presence 
of the physiologist with the electrocardiograph at the bedside of a cardiac 
case is a much more impiessive laboiator^ expeiiment than one conducted 
in the laboratory 

All the members of the clinical staff actively participate in the community 
life, making the hospital-medical school their chief responsibility Thus was 
evolved what has been called the hospital-medical school on a university basis 

The problem of so-called rural medicine has long been recognized as an 
important one toward the solution of which the small medical school should 
especially devote its attention To this end there has been evolved by the 
Albany Medical School a so-called five-point program as follows 

1 By giving prefeience in the selection of medical students to those 
whose affiliations are in its distiict 

2 By primarily training students for general practice and properly fit- 
ting them at moderate cost for such work 

3 By providing its graduates and other hospital internes with data con- 
cerning opportunities and locations where doctors are needed 

4 By cooperating with graduates and other physicians in the large dis- 
trict served by the school, giving them an opportunity to take graduate work, 
review and advanced courses, either formally or infoimally, as well as spe- 
cial work in all depaitments of the medical school 

5 By suitable publicity, informing rural communities of the advantage 
of employing their local doctor who can care adequately for more than 90 
per cent of their ills, and whose cooperation and interest is of the greatest 
importance in the care of the remaining 10 per cent 

One of the most important features of this program is the maintenance 
of a liaison department between the hospital-medical school, other hospitals, 
the profession, public-health workers, and those responsible for the sick poor 
of the surrounding territory Such a department functions all the while and 
in an impartial and humanitarian manner, thus avoiding the temptation and 
criticism of commercialism In this way it is possible to establish and main- 
tain a relationship between the man in rural practice and an institution rather 
than with an individual , and an institution which functions at all times for 
the benefit of both patient and doctor 

Great benefits accrue to a hospital from such an association with a medi- 
cal school, for it becomes possible to render seivice of a character that could 
only be had in the most heavily endowed institutions and even then it would 
be less efficient because of the absence of the teaching spirit From an eco- 
nomic standpoint, there can be no question but that the hospital-medical 
school is far more efficient than any combination or relationship so far devised 
By thus improving the qualit) and scope of the service and reducing the cost, 
the hospital-medical school renders the greatest possible service to the com- 
munity and helps in every way to maintain the highest standards of profes- 
sional excellence The intimate personal contact of the members of the staff 
both pre-climcal and clinical, reduces friction between indnidiials and 
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between department and derelnp*; a ‘ipint of cooperation nlnch is of gieal 
benefit to leachei, student and patient 

yVs to the pi actual lesults obtained in cairying on a small medical school 
a biief review of the jiast fouiteen 3''ears since tlie reorganization maj' not 
be out of place Due to the splendid management of the dean, Dr Thomas 
Oidnay, and the unselfish cooperation of the faculty, the budget for the 
entire conduct of the school m the first five years uas between $35,000 and 
$40,000 a 3'eai, and since then as mote funds became available, it has been 
giadually inci eased to $90,000 a )’’ear 'Ibis has made the cost per student 
about $Soo per 3’’ear as comjiaied with two to three thousand per year in 
man3'^ of the largei schools The tuition of $300 per 3'ear lias been kept low in 
order to place the school within the means of promising young men of limited 
lesouices At the present time there are 122 students in the school enrolled as 
follow's First 3'ear, 4T , second year, 35. thud 3Tar, 22, fourth year, 24 
Duiing the fourteen 3'ears 324 men have been graduated and of those 
educated since the reoigam/ation 01113' one has failed in an)' final state 
or national board examination, and in that instance in onl)' one subject Of 
the 277 graduating during the first twelve 3'ears since the reorganization, 
1915-1926, 153 or 56 per cent have settled in w'hat is regarded as the area 
w'hich the medical school serves, which is approximately 150 b3' 90 miles in 
extent Those graduating m the past tw'o years are as 3'et not definitely 
enough located to be statistical!)' included 

As the aims of the medical school have become better understood and 
as greater influence has been excited on the students and graduates, the pei- 
centage of the last thiee classes locating m this immediate territory has risen 
to 72 per cent 

For the past nine 3'eais, in coopeiation w'lth the New' York State Depart- 
ment of Health, a course in Infectious Diseases and Public Flealth has been 
given each year To this course Iiave been added numerous clinical subjects 
treated from the more recent points of view and emphasizing advances in 
various phases of medicine This course has been taken b)' about 250 health 
officers and other physicians 

A careful census of the physicians in the territory seived by the Albany 
Medical School and embracing a population of well over a million show's that 
more than 50 per cent of the physicians practicing in that area are gradu- 
ates of the Albany Medical School, thus demonstrating the validity of the 
theoiy that men who come to the school from that general territory are more 
apt to locate within the terntoiy and thus pi o vide a substantial basis for 
some solution of the problem of rural medicine as well as the importance of 
training men to be practicing physicians rather than scientists or specialists 
The Albany Medical School was among the first to adopt the plan of a 
reserve training course as outlined by the surgeon general and one of the 
first to graduate young men into that corps 

From this biief survey of the trend and cost of medical education and 
fourteen years’ experience in the conduct of a small and inexjiensive medical 
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school, it would appear that there is not only a place but a decided need 
for the small hospital-medical school, which can be maintained on the highest 
plane with the outlay of a comparatively small amount of money It would 
further appear that such a hospital -medical school can be of the greatest 
assistance in the solution of the problem of rural medicine as well as 
the maintenance of the highest standards of medicine and service to 
the community 

Part of the duty and i esponsibility of the American Surgical Associa- 
tion IS to train and inspire the next generation of doctors as our generation 
has been influenced and inspired by the outstanding figures of the past Fail- 
ure to do this may have resulted in developments of which we do not fully 
appiove, but foi which we are indiiectly responsible because of our failure 
to actively participate 

Discussion Dr John A Hartwull, of New Yoik City, lemarked that 
he had had an opportunity recently to sit on a committee in connection with 
the New York Academy of Medicine, which studied the question of the 
medical profession’s attitude toward the community, a point that Doctor Eliot 
had brought out very forcibly, and one which Doctor Eltmg touched upon 
when he said those who were m the community of which I happen to be a 
member suffered fiom the commercial pollution of the atmosphere That is 
a gentle impeachment that, to a very great extent, has to be recognized 

Feeling that the profession suffers from that, it has been faced with the 
problem of answering some of the questions which these two Fellows of the 
Association have put before it 

The study given this subject in this committee makes it clear that the 
only way this unfortunate commercial trend can be controlled is by the influ- 
ence of the leaders in the profession No code of ethics, no legislation, noth- 
ing except personal influence is going to have the desired effect It is 
demonstrated that that personal influence must begin, as both the speakers 
have emphasized, in undergraduate training 

Much time is spent in providing these young men with a thorough training 
m scientific and clinical subjects, but very little m teaching them how to become 
practitioners of medicine in accordance with the highest traditions of the pro- 
fession They are left to acquire this by themselves without being given the 
benefit of the experience gained by the men in actual practice That is not 
quite fair, because the moment they are thrown out on their own resources 
they come under influences that are execeedingly difficult to cope ivith 

There have been some very pathetic instances, in which it has been quite 
definitely demonstrated that an honest man, doing his best to make his nay, 
has had to succumb to the situation that Doctor Eliot spoke of m the division 
of fees in one form or another , otherwise he could not compete with those in 
the community who are doing it 

Dr John M T Finnly, of Baltimoie, Md , said that Doctors Eliot and 
Eltmg had dealt with a situation which everyone i\ho is in actiie practice 
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appreciates as really seiious 1 he work that ^\as headed by Mr Flexner 
some years ago succeeded in closing up a good many medical schools That was 
unquestionably good woik which, how evei , did not prove an unmixed blessing 
If the piofession does not accept its lesponsihihty to take care of the sick 
of the countiy at large, it simply lets dowm the hais and opens wndc the gates 
for the aimy of quacks of one sort or another 

One reason wdiy theie are so many of them is simply the lack of qualified 
piactitioners m many parts of the country, and especially m the smaller towns 
He felt that Doctor Eltmg m his j^ajicr had really offered a practical solution 
He was heaitily m accoid with the hulk of the President’s address, but 
disagiecd very sharply on one point, speaking fiom the standpoint of his 
owm expel leiice Pie said that perhaps he understood him incorrectly to advo- 
cate the establishment of small hospitals m rural communities His experi- 
ence wnth such institutions, from a suigical standpoint, is that they are an 
abomination They may he all right from a medical standpoint But from 
the suigical standpoint it means just this in the minds of the uninitiated, in 
the holy of holies of the modern opeiating room any surgical sin ma) be com- 
mitted because m such surroundings, one can do no surgical w^rong He has 
seen much leall)' bad suigerj’^ and many jioor results coming out of the small 
local hospitals pei foi mod by mcxiienenccd operators with no adequate train- 
ing and no surgical background 

Dr John PI Gibbon, of Philadelphia suggested m the theme discussed 
by Doctoi Eltmg that this question can be met to some extent by the large 
medical schools, wdneh aie not doing their duty to the public if one takes 
into consideration their plants and their endownnents The classes have been 
1 educed, the plants have been inci eased, the endownnents have been increased 
and the product has been reduced 

He said “A distinguished Fienchman came over heie some years ago in 
order to investigate American medical education I knew' there W'ould be little 
opportunity of getting a public expression of his real opinion but I had an 
opportunity to become soinewdiat intimate wnth him In a quiet talk I asked 
him what impression he had I wall not mention the name of the institution 
of which he spoke, but it w'as a highly endowed institution with a very com- 
plete hospital, laboratoiies, etc Pie said, T wall tell you one thing I saw' 
veiy few students I asked them how' many there w'ere, and they told me 
there were about 300 ’ I inquired what he thought of that ‘I’ll tell you if 
we had the same plant and the same endow'inent in Pans, we w'ould 
teach 5000 ’ ” 

Dr Arthur D Bevan, of Chicago, 111 said “I w'Oiild like to sound an 
optimistic note, a very optimistic note AVe are doing so much better in medi- 
cal education and in the piactice of medicine in this country than w'e have ever 
done before that there is very little ground for pessimism 

“Great improvements were made by the medical profession itself long 
before we called on Mr Flexnei, and Mr Piitchett of the Carnegie Founda- 
tion to help us 111 tins work Even before the Flexner report the American 

494 



THE SMALL HOSPITAL-MEDICAL SCHOOL 


medical profession had reduced the number of medical schools m the country 
over 25 per cent , and within a few years it was reduced another 25 per cent 
The medical school situation has been tremendously impioved 

“We are developing good hospitals everywhere in this country We have 
more than 6000 hospitals I am surprised at the splendid work that is being 
done in the small hospital everywhere m the United States Go to California, 
or Texas, or Minnesota, or New England, and inspect these hospitals You 
will find the very best work being done everywhere, woik that is needed The 
small hospitals of the country are caring for emergency cases that could not 
be sent to the great city hospitals Recognizing the improvements that are still 
ahead of us, we should feel most enthusiastic about the splendid progress that 
IS being made and the splendid woik that is being done ” 


495 



'niE CAUSES OF FAILURE IN THE OPERATIVE TRE VTMENT 
OF CARCINOM V OF THE (ESOPHAGUS 

By FnvN7 Toubic, IMD 
oi Ni w York, N Y 


This paper will deal only with carcinoma of the thoracic and abdominal 
portions of the oesophagus not with carcinoma of the cervical portion, which 
has been repeatedly opeiated with success in accordance with fairly well- 
established modes of procedure and piccautions against the incidence of 
mediastinitis, aspiration pneumonia, and secondary hemorrhage 

Sfatisficol Data — Regarding the statistics on operation for carcinoma of 
the thoracic and abdominal poitions of the cesophagus, it has been impos- 
sible for me to reach any conclusions on the percentage of successes and 
failuies in the cases operated throughout the world, as the reports are too 
incomplete, and I am confining myself to data fiom the Lenox Hill Hospital 
of New’’ York As yet, the failures far outnumber the successes In Janu- 
ary, 1925, I published the data on the complete removal of the carcinomatous 
oesophagus from the thoracic cavity, the percentage of failures being 92 3 
per cent It has improved slightly, the total percentage of failures having 
been reduced to 91 2 per cent Much of this unfavorable sbowung is due to 
our former eagerness to operate on eveiy one of the rather limited number 
of patients at our disposal With our present judgment, the procedure in 
a number of those then operated should have gone no further than the 
exploratory thoracotomy But even AVith that allow’ance the percentage of 
operative recoveries w’ould piobably not have been a great deal higher, and 
so It behooves us to pass in review’ the mam causes of failure and to offer 
suggestions for lessening the danger In rehearsing the causes of death, 
however, I have to return to the literature, as many of those reported have 
not occuiied in my owm personal experience From the published cases wnth 
disastrous outcome I have gleaned only a sufficient number to be representa- 
tive of the difficulties encountered In connection with some of these I haA’e 
stated what corollaries should, in my estimation, be draw’n from the experi- 
ence , in others the lesson to be learnt w’as too evident to require mention 
Hesmouhage — Of hemorrhage, which has been responsible for a number 
of deaths, Eduard Rehn describes two cases In one, when performing the 
first stage of a two-stage extiapleural resection, he separated the tumor 
and wrapped it m iodoform gauze The patient died on the second day 
from severe secondary haemorrhage The autopsy m that case also revealed 
metastasis m the regionary and epigastric lymph nodes and m the liver, which 
had not been suspected owing to the moderate extent of the lesion The 
other case was one of death from hemothorax, m which atelectasis of the 
lung, due to compression, w’as found It seems evident that in both of these 
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cases the method of opeiation afforded too little space for safe hemostasis 
and, 111 the hist case, also foi the detection of metastases The second case, 
m which the hemothoiax caused atelectasis of the lung, might be cited as an 
argument m favoi of diainage, but m my opinion it points more strongly 
to the desii ability of an exposuie sufficiently good to render accurate hemos- 
tasis possible, for pieiention is better than cuie 

Gauze tampon drainage, employed for hemostasis, has given rise to pneu- 
mothorax To aioid this occuiience, Kuttner and Lotheissen have led the 
gauze out thiough an oblique canal, pieicing each subsequent layer one to 
one and one-half centimetics further away The obliquity of the channel 
IS claimed to pi event pneumothoiax 

A patient opeiated by Zaaijei died from hsemoirhage due to decubitus 
of the aorta After decoitication and collapse of the chest, according to 
his method, the upper stump of the oesophagus was displaced outw^ardly, 
ciossing the aorta The decubitus developed at the crossing point 

Dangerous and fatal haimorrhagc has occuired m the methods of remov- 
ing the oesophagus without opening the thorax, via, separating the upper 
portion of the oesophagus by an appioach from the neck and the lower 
portion by an approach fiom the abdomen, after wdnch it is either removed 
by invagination or is icleased from its central thoracic attachments by 
tunneling wnth the aid of a blunt instrument The ligation of vessels torn 
in either of these piocedures is of course impossible Failure to control 
haimorrhage is largel} due to insufficient exposure owung to the choice of 
a method that fails to aftoid ample access 

The piesence of blood m the pleura is objectionable even if the amount 
IS far too small to figure as a dangerous h?emorihage Allen {Sm , Gyu and 
Ohstet , July, 1927), in a series of experiments on animals, has shown that 
It predisposes very strongly to the development of empyema, and he attrib- 
utes this to the fact that the blood fmnishes an excellent culture medium 
for the growth of microorganisms 

Pneinnotho} a\ — Pneumothorax has caused death, especially m some 
cases of injury to the lung or bronchi, wdiere there is a closed pneumothorax 
which steadily increases because of a valve action of the wound allowing 
air to enter but not to escape Extrapleural attack, if performed without 
injury to the pleura, ought to safeguard against pneumothorax, neverthe- 
less, cases of extrapleural resection have been reported m which death 
occurred on the day of the operation, ostensibly from pneumothorax It 
must be assumed that the pleura was injured, an accident which not infre- 
quently happens m extrapleural operations 

Pneumothorax has occurred even after completion of the operation and 
closure without drainage by the entrance of air between sutures at the chest 
01 neck Such occurrences emphasize the necessity of careful and accurate 
suturing I have not seen a pneumothorax from this cause but have in one 
case experienced a leak ocemnng some days later owing to stitch infection 
If drainage is established, air may enter through the tube, however, the 
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occurience of pneumothoiav fiom that soiiice may be avoided either by 
covering the dram extensively nitli inbber d.im to })i event aspiration or by 
employing the method of tight!)’' closed drainage, the end of tlie tube being 
immersed well beneath the level of a fluid in a bottle 

Plciottic cMidatc and vifcchoii of the Pleitia — In transpleural operations 
the pleura is subjected to nutation b) the necessary manipulations, result- 
ing in an exudate of gieatci or less amount Mejer reported a death on the 
second daj from gradually inci easing cyanosis, the autopsy showing com- 
pression of the lung by a serosanguincous exudate, m another fatal case the 
lung was compiessed by fluid and air On the other hand, the presence of 
an exudate may be of compaiativcly slight impoitante and be promptlj 
absoibed, as I have had occasion to obscivc 

Of much moic serious significance is the occurrence of infection of the 
pleura, especially that caused bj lupturc of the caicinoma which owing 
to its putrid chaiactci, soon leads to death Even infection from injury to 
an uninvolved portion of the cai emomatons cesophagns is exceedingly viru- 
lent In extrapleural operations tins infection may be limited to the medi- 
astinum, provided the pleura has escaped injury 

In the methods of lemoving the cesophagns without opening the thorax, 
either by invagination or by tunneling already leferred to under “Hemor- 
rhage,” the oesophagus is apt to tcai during the procedure, and the tear is 
most likely to occur at the site of the carcinoma The result would be a 
putrid infection of the pleuia or mediastinum 

Leakage from suture of the oesophagus, one of the outstanding sources 
of infection, lias happened m all cases of blind closure of the upper stump 
after resection although one of these Bircher’s case, held for six days To 
lessen the danger of leakage iviierc the stump of the oesojdiagus is united 
with the stomach, Birchcr, in 191S, inserted the oesojdiagiis into the stom- 
ach in a manner similai to that of the inbber tube in a Witzel gastros- 
tomy, a method wdiich ivas subsequently copied and modified by Kirschner 
and others 

Leakage and death following anastomosis ivith a IMiirpby button and 
other buttons have been repoited by Tiegel, Sauerbiuch, and others 

Medmstimtis — The same causes that are active in bringing about infec- 
tion of the pleura are also lesponsible for the occurrence of mediastnntis 
which may occur alone Or in combination with infection of the pleura As 
an example of the former I Avould cite a case published by Neiihoff m which 
death occuned one w'eek after the first stage of a trvo-stage extrapleural 
operation The most likely cause of infection in that case w’ould be an 
injury to the oesophagus 

As an instance of the much more fiequently occmring combined infec- 
tion of mediastinum and pleura I would mention a case from our hospital 
in which the autopsy revealed a round cauterized area on the posterior 
surface of the left lung, which in all piobability must have been due to 
imperfect protection at the time when the cesophagns stump was cauterized 
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The icsult was an extensive mediastinal infection with puiulent fluid in the 
postciioi mediastinum and a thick giccmsh-yellow fibrinous exudate cover- 
ing the bed of the lemoved oesophagus, the ascending aoita, the posterior 
sill face of the pencaidium and the loot of the left lung 

Nccio^n of the Cut End of the Qi<;ophagus — Wheie end-to-end union 
was peifoimcd following lesection, neciosis at the cut end w^as often found, 
the lesiilt of this was leakage, infection of the pleuia oi mediastinum, and 
death In these cases the neciosis was piobably due to tension on the 
sutuies Howevei, neciosis at the cut end has also been occasionally 
oliscrved in cases wbcie the oesophagus w^as diawm out thiough the neck and 
placed antethoiacicall} beneath the skin, accoidmg to my method Heie, where 
the element of tension w^as excluded, the localized neciosis was probably 
in pait due to the extensive Iibeiatioii of the oesophagus, to the detriment 
of its nutiition, possibly theie ma}^ have been some piessuie on tbe oesopha- 
gus wheie it passed dowm between the clavicle and the skin 

To meet this tendency to neciosis of the end of the stump it is advisable, 
fiist, to sepal ate the oesophagus fiom its attachments no higher up than 
absolutel}' ncccssaiy, secondly, to make suie that in the newly established 
antethoiacic tunnel the oesophagus is nowdieie subjected to pressuie endan- 
gering Its cii dilation, and thiidly to place the outlet of the subcutaneous 
tunnel sufficiently high to allow' the oesophagus to piotiude one or tw'o centi- 
meties, so that if neciosis should icsult, it may take place outside of the 
body Lotheisscn’s suggested pioceduie of mseitmg a small diain along- 
side the oesophagus w'ould, it is tiuc, anticipate the tieatment of a possible 
phlegmon but may, on the othei hand, help to induce piessure neciosis and 
may pave the way for a pneumothoiax oi mediastinal emphysema I should 
theiefoie piefei not to employ it as a piecautionary measuie 

Neoosis in the Couise of the Uncut (Esophagus — Gangrene of the ex- 
posed pait of the oesophagus causing mediastmitis and death has been re- 
ported by Lilienthal as occuirmg in tw'O cases of tw'O-stage extrapleuial 
lesection A similai condition has been lepoited by Kuttnei 

Pneumonia — Pneumonia as a cause of death has been repoited a number 
of times Of special inteiest in this connection is one of Sauerbruch’s two 
cases of death from pneumonia, m wdiich the autopsy showed that the oesoph- 
agus wound had completely healed 

Diaphi agmatic Henna — Diaphi agmatic hernia as a cause of death has 
been mentioned m cases wheie, subsequent to opeiations on tbe oesophagus 
and caicha, a gap m the diaphragm was either impel fectly closed oi allowed 
to remain entirely open 

Inanition — Inanition is a fiequent cause of death in cases of carcinoma 
of the oesophagus wheie no opeiation is peifoimed Subsequent to lesec- 
tion of the carcinoma one w'ould not expect inanition to appear as a cause 
of death But it did happen in two of my own cases The first of these 
was due to an unpardonable blundei After the opeiation we found that 
only two or three ounces of food could be poured in through the stomach 
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tube, and even this .iniount did not remain inside We were at that time 
very deeply interested in the study of the vagi and the effect of their division 
on the function of the stomach and tried in vain to explain this condition on 
the basis of some nerve influence, although it was not suggestive of the 
caidiospasm which might have been expected, till, at the end of the first 
week, it occuried to me to iincstigate whethei possibly the tube was not in 
the stomach, and then only it turned out that an orderly, on getting the 
patient ready for opeiation. h.id accidentally pulled out the tube and, fearing 
a reprimand, had forcibly pushed it back into some pocket outside of the 
stomach newl}'- made by his brutal and clumsy procedure Its replacement 
now, however, did not save the patient, a\ ho died soon after, on the eighth 
day after operation, fiom inanition 

The second patient died a victim of his philosophy, for he refused to 
take food after the opeiation On the third day, when I remonstrated with 
him on this matter, he declaied that, although he appreciated vhat had been 
done for him, he had made up his mind that he did not wish to live 
because he had learnt tiiat his case nas one of cancer and that cancer 
always lecurrcd He continued to refuse nourishment and died on the sev- 
enth day from inanition 

Injwy to the Vagu <! — The effect of injury to the vagus upon the heart 
has always been a matter of great interest, and the literature contains numer- 
ous observations varying from sudden death to complete absence of any 
effect on the heart or stomach Thus, m most of the animal experiments, 
the bilateral division of the vagi above the diaphragm was well borne and did 
not cause subsequent cardiospasm Of the cases that died directly from 
injury to the vagus I shall only mention two reported by Eduard Rehn In 
one of these the division of the left vagus was made proximal to the place 
where the branches to the heart come off In the other case the nerve had 
been cocainized and had been separated from the oesophagus without any 
inadvertent occurrence, but when it was pushed aside a second time, for 
the purpose of vi’-rapping the tumor in iodoform gauze, the patient died 
suddenly An observation like that shows how dangerous to life irritation 
of the vagus, or tugging at it, may be 

Eppinger and Hess have made researches on the tone of the vagus From 
their observations it appears probable that persons who have a heightened 
irritability of the autonomic nervous system and an exaggerated sensibil- 
ity to pilocarpin (excessive salivation, profuse sweating, retardation of the 
pulse), are also particulaily sensitive to injury of the vagus Some patients 
manifested sudden heart block, while others were not thus affected, although 
the operation was performed with equal caie and caution On the basis 
of these studies Eduard Rehn suggested testing patients as to the tonicity 
of their vagi and to administer atropin before operation m case the test is 
positive Grave, of Moscow, who recommends the same thing, states that 
irritation of the terminal sensory vagus filaments in the lung causes dis- 
turbance of respiration if there is an open pneumothorax and that it also 

500 



OPERATIVE TREATMENT CARCINOMA OF OESOPHAGUS 


causes a “vagus pulse ” The dogs manifested unsteadiness of the pulse wave 
in the pulmonaiy aitoiy, aflei injection of aliopin the pulse became steady 
again and somewhat moie lapid Giave therefoie recommends the sub- 
cutaneous injection of one-half to one milligram of atropm before endo- 
thoiacic opeiations on the basis that it is of advantage not only in i educing 
the secietion of saliva but also by stimulating the respiratory centre This 
latter cfiect he consideis important in case tbeie is an excess of carbon 
dioxide, but herein he is piobably mistaken, as carbon dioxide is itself a 
good stimulant of the lespiiatory function 

As a means to i educe the irritability of the vagus by local measuies, 
cocainization of the nerve suggested itself and has been employed Heller 
recommends legionary and perineural infiltration with novocain 5 per cent 
in the posterior mediastinum at the level of the lulus of the lung and arch 
of the aoita and claims that thereby both the centiipetal conduction from 
the respiratoiy system and the centrifugal impulses can be completely blocked, 
so that stimuli, which otheiwise would induce cardiac and respiratory paral- 
ysis, remain inactive The temporarj^ paralysis of both vagi he claims to 
be hannless 

Above the bifui cation of the trachea caieless handling of the vagi is 
still more dangeious than lower down in its likelihood to cause cardiac 
collapse, as we may theie be dealing with nerves leading directly to the 
heart In operating accoiding to my method, in which the divided cesopha- 
gus IS drawn through the neck, Lotheissen recommends starting at the neck 
under local anasthesia, as does also Kuttnei, claiming that, by doing so, 
a regional block of the vagi is brought about, he enhances this blocking by 
an infiltration of the mediastinum from the neck wound Aftei the thorax 
IS opened, the mediastinum is to be still furthei injected roundabout the 
vagi about the level of the bifuication of the tiachea, using 4 per cent 
novocain Then the separation of the nerve fiom the cesopbagus is to be 
proceeded with and to be continued dowmvaid as far as the upper end of 
the tumor where, if the tumor is extirpable, the neive is cut However, 
Rehn’s case of death from iintation of the cocainized vagus, cited above, 
seems to give evidence that the method of suppressing reflex irritability by 
the use of a local aiifesthetic does not absolve us from caution in handling 
the vagus To me, the best plan still appears to be, as I mentioned in an early 
publication, not to handle the nerve at all in liberating the oesophagus from it, 
but to keep close to the oesophagus until a place is reached where the nerve or 
a branch must be divided, and then to do it by a clean sharp cut 

Shock — Deaths veiy soon after the operation have not been laie, and 
they have occurred after all the methods of procedure Most of these are 
ascnbable to that condition of suddenly lowered vitality which we term 
shock, some may have been vagus deaths 

Caidmc Insufficiency — Much more frequently the patient apparently 
recovers f 10111 the operation, and liis appearance on the following day is 
quite encouraging, but at the end of the second day or on the third day 
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the pulse Ijecomcs maikcclly weak and the weakness ])rogresses m spite ot 
stimulation Among my f.ital cases eauliae insuffieiency has played the 
leading role, other causes of death, such as infection and pneumothorax, 
having been the e\ee])tion J he autopsy reports mention such findings as 
“heart enlarged, soft and flabby”, “ventnculai walls thinner than normal 
and all cavities dilated”, “caidiac hypei trophy and dilatation”, “chronic 
valvulai endocaiditis” , "myoeaidial degeneration”, “congestion and oedema 
of the lungs”, doubtless also due to caidiac insuffieiency 

The opeiation is often of such magnitude that the patient’s vitaht} and 
paiticulaily his heart, is unable to hold out When a patient is run down 
by the disease, is tox?cmic, and his heait has suffered in consequence, his 
chances to pull thiough arc small lo ni)' idea one of the most important 
pioblcms IS that of sticngthcnmg the hcait sufficiently to undergo the task, 
and thus fai that problem has not been sohed Caidiants of course are 
indicated pievious to opeiation as well as subsequently but m my experience 
they are of little avail in patients wdiose heait weakness is due to the 
toxic influence of a eaicinoma Lothcisscn leeommcnds the intraienous 
admmistiation of ten cubic centimetres of a 5° solution of 

dextiose on tbe evening before the operation or for several days pre- 
ceding That impresses me as being a moie rational procedure than the 
attempt to digitah7e 

Rccun dice — Recurrence after operative recover} has either been meta- 
static or local In some of the latter cases the excision is knowm to have 
been insufficient in extent, which bungs home again the old lesson that the 
removal of an ample 7one of apparently healthy tissue beyond the limits of 
the caicinoma is essential 

Opeiatwe Cities — Of patients opeiated abdominally alone there w^ere 
five cures, operated by Bircher Kummell, Kuttner, Volcker Brun Besides 
these, Bircher had a case that lived fourteen days and died of pneumonia, 
Volcker one that lived tw^enty-four days, Ach one that lived seventeen days 
In the last named case, after abdominal lesection of the tumoi, the oesophagus 
w'^as removed by invagination upw'ard 

Of combined abdominothoracic cases, Zaaijei and Hedblom each had an 
operative success m a two-stage operation Both of these died a fewf months 
after operation 

Of thoracic cases, Lihenthal had an operative success m an extrapleural 
resection and Eggers m two ti ansiileura’ resections Lihenthal’s and one of 
Eggers’ cases died from recurrence, the othei case is compai atively recent 
The longest follow'^-up case of excision of a carcinoma of the thoracic oeso 
phagus was a case of mine that died thirteen yeais after operation, wnth 
out recurrence, just before her eightieth birthday 

Annual Opeiations Cowpaied JVifJi Those in lilon — Why do operations 
on animals show so much better results than those on human beings ^ The 
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diveisity is clue to a numbei of factois (i) The dog’s oesophagus is denser 
and fiimci (2) The lesected poition has usually been very small, consider- 
ably smallei than would suffice even in a ver}'' eaily case of carcinoma (3) 
The lesected pait m the animal was not diseased but 1101 mal (4) The ani- 
mal tissues being noiinal theie was less likelihood of subsequent infection 
and a bettei chance foi piompt union (5) The tissues being normal a 
minimum amount of time was consumed in libeiating the parts to be resected, 
wdieieas in the human being the separation of the extensively attached carci- 
noma prolongs the opeiation (6) Finall}'’, the animal expeiimenter never 
selects a dog that is suffering fiom a Avasting disease or wdiose age is advanced 
but chooses a health}^ subject 

//otu Can the Rcsitlf'; be Lnpiovcd ? — As the opeiations on animals w^ere 
not performed wuth gieatei skill and supeiior surgical judgment than those 
on man it is ceitain that the general condition of the patient is a very impoi- 
tant factoi I have alieady mentioned that most of my fatal cases succumbed 
to caidiac insufficienc3% dcmonstiated at autopsy if one was obtained, often 
apparent pievious to opeiation, sometimes suspected but not established to 
a cei taint}' If a method could be w'oiked out by wdnch the heart could be 
supported to stand the stiain, it cvould help us veiy much Of course this 
problem is met most effectively by operating befoie the disease has had a 
chance to low'er the patient’s vitality to a mateiial degiee, m othei words, by 
getting the case eaily But the difiiculty lies in the fact that, as long as the 
mortality is so high, the early case wull not be refeired foi operation, and as 
long as w'e operate only m late cases, our lesults will not show' much improve- 
ment Then, wdiat shall w'e do about it^ I should advise refusing to operate 
upon jiatients w'hose vitality has declined to any mateiial degree m conse- 
quence of then illness, or if then resistance is unsatisfactory foi other rea- 
sons It IS Avith a good deal of reluctance that I make this recommendation, 
for in cancer surgery it is my pimciple to extend to the utmost the indica- 
tion for operating Here how'ever, w'e are still facing the task of establish- 
ing a footing for this operation, so that it may obtain lecognition by the 
medical public and eventually by the lay public 

If the decision is m fai'or of opeiating, there should be no delay, as 
otherwise the cancer will extend locally, give rise to metastases, and develop 
toxffimia or increase its seventy The metastases fiom which Zaaijer’s sue 
cessful case died, are likely to have formed during the long time that elapsed 
before the tumor w'as removed, — thiee weeks between gastrostomy and the 
first stage of the two-stage operation and again thiee or four weeks before 
the final operation, the resection In one of my ow'n cases, an extrapleural 
resection of the oesophagus through an approach similar to the one I employ 
for the transpleural operation, the autopsy revealed metastases that had not 
been found when gastrostoinj' was peifoimed In that case tw'o months had 
elapsed between gastrostomy and resection, clue to the patient’s owm procras- 
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tination I \\ould tlierefore advise to operate as soon after the gastrostomy 
as the patient’s condition will permit 

The main operation should at first be considered to be an exploratory one 
When the tumor is ^\ell exposed and it then appears doubtful whether a 
clean suigical excision with a uide margin of healthy tissue is feasible, no 
attempt should he m.idc to go any further Cases in uhich the tumor cannot 
he leadily' se])aiated fiom the sui rounding tissue aie better not operated 
because the prolonged manijjulation, the greater insult to highly irritable tis- 
sues, and the longer time needed for operating would augment the danger 
of shock In an early ease, where the tumor has no abnormal attachments, 
the time needed for dissecting out the asojihagus would not be excessive, 
appioaching somewhat the ideal conditions found in the animal experiment 
The oesophagus would also he of firmer consistency, its mucosa would show 
less congestion from irritation by' the foul discharge, and. being more nearly 
normal, there would be less likelihood of an infection from that source, 
hemostasis w'ould be easier in normal tissue than in infiltrated surroundings, 
the vagi W'ould come off wuth less manipulation, and in every w^ay the like- 
lihood of shock and the strain on the heart would be diminished 

The picture of the present status of carcinoma of the oesophagus wdiich 
I have presented is not a cheerful one, but neveitheless I am not despondent 
as to the future of this branch of surgery The statistics of a 91 per cent 
mortality which I have given, do not really present a true picture of the con- 
dition, unless certain modifying conditions are taken into consideration Thus, 
the tw'o patients wdio passed out from inanition should not have died There 
is no excuse for their death, and the blame should not be laid at the thresh- 
old of the operation Had they recoA'ered, the mortality w'ould have dropped to 
about 85 per cent , and had w'^e not been overenthusiastic in extending the indi- 
cation for operating into fields that should have been avoided, the recoveries 
w'^ould have been somewdiere betw^een 15 and 20 per cent If we could claim 
that figure or one somewdiat better, w'e wmuld be able to make a very strong 
plea for having the patients lef erred for surgical treatment m the early course 
of their affection, when their health and strength have not yet been under- 
mined, and then the lesults would show quite a marked improvement 

Discussion Dr Willy Meyer, of New York City, remarked that 
Doctor Torek had fully covered all the possibilities that have taken the 
majoiity of these patients away The principal point to be emphasized is that 
as in so many other cases of carcinoma patients with cancer of the oesophagus 
reach the operating surgeon too late Neither patient nor doctor can ahvays 
be blamed for this occurrence In many instances, patients do not come to 
the medical advisei except when their trouble is far advanced Sometimes the 
doctor who first sees these patients with advancing difficulty m sw'allowing 
does not lay sufficient importance on the symiitoms complained of This con 
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clition can only be nnpioved upon by piopei education of the public, and also 
by piopei education of the medical piofession The educating of the public 
can be done by those medical oiganizations only that aie able to leach the 
public 111 piint in the daily pi ess The public must be taught that difficulty 
in swallowing may be pist as sciious as is acute abdominal pain m a case of 
acute appendicitis, that it may mean death if nothing is done The public 
must be advised by the daily ]Mess that patients who have difficulty m swallow- 
ing which IS not caused suddenly, aftei having swallowed a foieign body, 
should apply at a hospital without delaj^ foi caieful investigation of the cause 
of the tiouble, wheie the collect diagnosis can be made The medical piacti- 
tionei should not pnsciibe a tablet, or a pill, oi a powdei in such cases, but 
refei the patients to a hospital wheie a coips of tiamecl men can. by piopei 
teamwork, diagnose the case and thus likel}^ catch the disease in its early stage 
For the ladical operation of cancer of the oesophagus it was most unfortu- 
nate that It was boi n at about the same time when ray ti eatment was coming 
to the front It was about twenty yeais ago when a numbei of aggressive 
suigeons who took mteiest m this subject weie suffering fiom lack of 
material The statement made m open meeting by that late, excellent col- 
league, Dr Fleniy H Janeway, who at that time was connected with the 
Geneial Memoiial Hospital m New Yoik, was unfoigettable He then had 
35 cases with malignant stricture of the oesophagus undei his cai e that were 
treated by means of ladium When asked at a meeting of the New York 
Society for Thoracic Suigcry what icsults he had seen, he said he had seen 
benefit m one case only and that had to remain doubtful because of micro- 
scopic examination of a piece of the tumor had not been made 

Since that time a number of cases of cesophageal stnctuie, due to the 
presence of a malignant giowth, have been lepoited m the literature of the 
world as "cured by means of ladium” Because suigeons weie unable to 
report with ceitainty a series of happy lesults m this difficult chapter, and 
also on account of the naturally high operative moitahty, it can be understood 
that the family physician as well as the patient weie m favor of ray treat- 
ment In order to get real light on this important subject, it seems to be a 
matter of necessity that those who are at present most influential m the medi- 
cal profession should create an international commission, or call it an inter- 
national committee, of thiee or five or six trusted men, consisting of an 
internist, surgeon, bronchoscopist, radiologist, pathologist and radium special- 
ist for investigation of these reported cases of cure by means of radium, 
ascertaining that the patients really suffered from cancer of the oesophagus, 
and if so, whether they have been followed up Such combined international 
work would be most important It certainly cannot be denied that radium has 
CLiied malignancy of the skin and the mucosa with the deeper structures 
which in its pathological aspect was similar to that occuning m the oesophagus 
But the real proof is missing so far 
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It IS iinnctessaiy to s]Kak of the various operative methods that come into 
consideiation The point to emphasi/c is that Doetoi Torek’s transpleural 
ladical opeiatioii has hla/ed the trail There are now three patients on record 
opci cited upon by this method Doctor Torek’s one and Doctor Eggers’ two, 
who have ieco\ered fiom this opeiation in the Lenox Hill Hospital of New 
York Sure'}, if this opeiation w'erc practised by many more surgeons wdio 
take mteiest m this class of cases, more opeiative recoveries w'ould soon be 
repoited By giving the proper anaesthesia into the hands of an expert, 
pneumonia can he cuoided m the nicajority of eases, and by adding a brief, 
an -tight diamage of the plcuial cavity the danger of infectious pleurisy can 
fiequently be oieieome 

It should not he forgotten that at the present time 'ii.nfhouf the opciatwn, 
unless ladium should he pioved to he really eurativc sometimes loo per cent 
of the patients suffering fiom oesophageal carcinoma die 
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CONGENITAL HYPERTROPHIC PYLORIC STENOSIS AND 
ITS OPERATIVE TREATMENT 

By Alfred Brown, M D 
or OiMAHv, Nebraska 

A PARTIAL review of the voluminous liteiatuie on congenital hypertio- 
phic pyloric stenosis establishes the fact that of late the majority of writers 
on the subject, whatever their specialties and peisonal leanings may be, 
believe that the condition, disease, oi deformity call it what you will, should 
be classified among those amenable to suigical theiapeutics It is a mechanical 
condition and conse- 
quently best combated by 
mechanical attack Though 
this IS true it is well foi 
the surgeon to beat in 
mind constantly that he is 
dealing with a jieiveited 
physiology of the gastro- 
intestinal tract which re- 
quires a more intimate 
knowledge of the needs of 
the infant body that it is 
the good fortune of the 
aveiage surgeon to pos- 
sess, and restrict his part 
m the treatment of the 
patient to two main lines 
of endeavor, leaving the remainder of the tieatment in the hands of a com- 
petent pediatrician with whom he should cooperate 

As the result of the more or less complete block of the jiassage of food 
from stomach to duodenum, caused by the tumor at the j^ylorus, there is pres- 
ent a certain degree of dehydiation and acidosis The patient piesents the 
problem of partial, at least, high intestinal obstiuction and the decision as lo 
whether this should be attacked at once by surgical opeiation, or an attemjDt 
made to better the condition of the infant by means directed to ovei coming 
the dehydration, constitutes the first of the duties of the surgeon The second 
has to do with the operative proceduie itself and the subsequent care of the 
wound Aside from post-operative surgical comj:)lications which may occur, 
the remainder of the treatment rests with the pediatrician and is not in the 
province of the surgeon 

In congenital hypertrophic pyloric stenosis the strongest argument in favor 
of surgical intervention even m mild cases is the permanence of the tumor 
when treated by other methods That it is permanent is demonstrated in 
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I — Section from pjlonc stenosis in inf-mt of four tinjs 
Note the norimlity of the muscle 
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thiec wa3's (i) Wollstein has shown that in cases w'hich have died under 
medical tieatment there is no change in the tumor and tliat gastro-enterostomy 



Fir 2 — Section from pjloric stenosis in child of si\ ind one 
inlf months Rote the t,rcnt nniount of fibrous tissue present 
in the tumor 


tliougil It relieves the 
symptoms and results in 
a clinical cure, has no 
clfect on the tumor at the 
pylorus wdiich remains 
unchanged (2) Oluer 
reports a case in an adult 
of fifty-one years of age 
in whom a typical tumor 
was found and the patient 
recovered after a Ramm- 
slcdt operation Strach- 
aiier leporls a similar 
case in a young man of 
tw enty-one years of age 
w ith iccocery after a sim- 
ilar operation Cautley 
and Dent, Maylard, Lan- 
derer, and Russel have 


also found tumors of the p3dorus m adults which they believed to be con 


genital (3) Histologi- 
cally the tumoi ma3’’ un- 
dei go moi e 01 less fibrous 
change and thus tend to 
increase the amount of 
constriction as showm 111 
Case IX of my senes — a 
child of six and a half 
months of age (See 
Fig 2) 

With symptoms of 
vomiting of stomach con- 
tents without bile at first 
1 egurgitation with later 
development of projectile 
vomiting, the appeal ance 
of a penstaltic wave pass- 



ing from left to right 

across the upper abdo- rre 3— Method of holding infant Arms are bandaged while 
men , beginning loss of buttocks are raised 

weight , scanty urine j stools without curds , accompanied m some cases 
by a mass palpable below the livei usually well to the right of the median 
line, operation is indicated without further w^aiting Fluoroscopy and X-ray 
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pictuies aie advised by some wnteis but m my senes weie used only once and 
in that case (Case XI 1 1 , a male of forty-two days, the examination had been 
made before the child came undei the care of Doctors McClanahan and 
Henske, by \vhom it was 
referred to me 

The earlier the opera- 
tion IS performed, the 
less shock results and the 
more rapid the convales- 
cence Feeding methods 
of treatment are not par- 
ticularly successful and 
several cases have come 
to operation after futile 
attempts had been made, 
the only result being 
that the infant zvas in 
worse condition than 
if operation had been performed when the diagnosis was first made 
If the case is seen early and the child is in good condition it is operated 
upon at once If the loss of weight is marked and dehydiation is present, the 

infant receives gastric 
lavage, proctoclysis of 
salt solution and glucose, 
and an intraperitoneal 
injection of salt solution 
At the end of twelve oi 
eighteen hours opeiation 
IS performed as the maxi- 
mum benefit is obtained 
by that time 

Like so many other 
forms of successful med- 
ical and suigical treat- 
ment the discovery of 
the present-day accepted 
form of operation for 
pyloric stenosis was made 
by chance The major 
operations of dilatation of the pylorus by Loreta’s method, pyloroplasty and 
gastro-enterostomy were accompanied by so high a mortality that operative 
treatment did not appear justified In 1906 Nicoll performed an operation 
consisting of a V-shaped submucous incision at right angles to the long 
axis of the pylorus and converting this into a Y-incision by suture, thus 
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Fig S — Abdominal incision made Peritoneum and muscle grasped 
with Allis clamps 


r 



Tic 4 — Method of holding infant Bandaging of lower extremi 
ties completed 
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Pk (i — I inL of inci ion imppcd out 
fsotc tint It '^toji'. ^Iiort of tin, pjloro 
(liio<lenil junction 


incrcasiiifj the diameter of the pylorus 
Some success was attained by this method 
In 1908 Doufour and Fredet published the 
description of a plastic operation on the 
pylorus which also did not open the lumen 
of the gut 1 hey describe it as follows 
“Incision of about two centimetres in the 
axis of the pylorus, on the middle of the 
anterior surface This longitudinal inci- 
sion goes thiough the peritoneum and 
muscularis but excludes the mucosa The 
bistoury cuts a tissue which is white, 
mottled bloodless, \ery hard, squeaking 
under the instrument, having the same 
appearance as ceitam uterine myomas 
The incision thus divides the sphinctei foi some millimetres in depth (more 
than five certain!}') and the lips of the \\ound 
part voluntaiil} A series of linen sutures ate 
placed as in the procedure of Hemicke- 
Mikulic/:, tiansforming the longitudinal wound 
into a tiansveise wound, an autoplasty which 
manifestly cnlaiges the pyloius” In 1910 
Webei described a similai procedure, and this 
desciiption w'as seen by Rammstedt who at- 
tempted the operation but the stitches tore out 
and the split pyloius w'as leturned to the abdo- 
men after tacking a piece of omentum over 
the incision The child recovered and in 1912 
Rammstedt opeiated on a baby eighty-six days 
old, only splitting the pylorus Fie describes 
his opeiation as follow'S “An incision five 
centimetres long opens the alidomen in the mid-Iine at the level of the pylorus 

The stomacii is enoimously dilated The 
jiylorus IS thicker than a thumb, cyhn 
drical m shape, glistening reddish-white, 
haid as cartilage Division of the thickened 
muscles on the anterior surface of the 
pylorus , only one circular suture at the 
point of change from pylorus to duodenum 
was necessary The incision gaped widely 
and was left uncovered Pylorus replaced, 
abdominal wall closed Plaster bandage 
Duration of the operation fifteen minutes 
Ether narcosis ” 

The fundamental principle of the opera- 
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lion foi pylonc stcMiosis — splitting tlie hypei trophiecl muscle clown to the 
mucosa and closing the abdomen — was thus laid dowm hy Rammstedt and 

lemains the fundamental 
principle of the operation 
today Modifications of 
the technic so far as the 
pyloi us IS concerned tend 
only to make the opera- 
tion moie complicated, 
less easily performed, 
lUorc time consuming and 
hence more hazai clous 
In a series of tw^enty 
cases wuth no fatalities * 
se\eial points of technic 
have been developed 



Tic 9 — Cntlicttr instrlcd rerilonciim 
Allis cHinps 


ticld 111 'ippositinn uitli 


which, though they are 
not m any way modifications of the fundamentals of the operation, do appear 
to make it less dangerous and avoid certain difficulties which may arise 
This opciation is one of the very few' m 
suigeiy m wdiich I believe speed is of 
majoi importance One is dealing with an 
infant, usually dehydiated and not in good 
condition and the less operative shock and 
the shoitei the anaesthesia the better I 
have not performed the operation under 
local anaesthesia but have cmplo3'^ed ether 
in all cases The infant is amesthetued 
after everything is leady and the surgeon 
and assistant scrubbed up so that the 
incision is made immediately anaesthesia 
IS induced and time so conseived The 
infant is, as a lule, aw'ake befoie it leaves 
the operating loom 

Opciatwe TccJduc — All instruments and su- 
tures are prepared and ready upon the instrument 
table and are reduced m number to those actually 
needed, namely two small scalpels, two Alhs 
clamps , one ring sponge forceps without serra- 
tions on the ring , two hemostats , one tissue for- 
ceps , one pair of scissors , two sutures of number 
zero chromic catgut threaded on full curved 

needles, one round and one cutting, and mounted in needle holders, and one 
catheter, size i6 or 17 F , with a glass funnel inserted 111 its end 



Fig 10 — First 


.,0, ro« of sutures 
Second row started 


inserted 


rubber 


* Since the above was written four cases have been operated upon successfullj , mak 
ing the series twenty-four cases with no fatalities to date 
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As aneesthesia is induced after the field is prepared and draped, the method of 
holding the infant is important For it I am indebted to Miss Agnes G Ham R N 
at that time aniesthetist to the Bishop Clarkson Memorial Hospital, Omaha A nar- 
row, padded board is used which has previously been warmed On this the child is 
laid and while its buttocks are raised up, the arms from axillie to wrists are bound 
to the board by a circular gauze bandage (Fig 3 ) The buttocks are then let down 
and the bandage continued from pelvis to ankles (Fig 4 ) In this way the infant 
can neither free nor harm itself and usually lies comparatively quiet during the induc- 
tion of ansesthesia 

A right rectus incision from one to two inches long is made just above the level 
of the umbilicus In the majority of cases, because of the dilatation of the stomach, the 
pylorus IS pushed to the right and can be reached more easily through an incision in 



Fig 1 1 — Longitudinal and cross section of congenital hypertrophic pylorus (after Richter) 
Note projection of the apex of the tumor into the duodenum Incision at A will open the lumen 
of the gut 

this position than through one in the median line As soon as the peritoneum is opened 
its edge, including a generous bite of the rectus muscle, is grasped on either side by an 
Allis clamp which is introduced from the side opposite the cut edge so that when it is 
turned over the peritoneum is everted (Fig 5), and by pulling the clamps directly away 
from the abdomen and at the same time pressing their gripping ends together the two 
portions of peritoneum are brought into apposition (Fig 9) and can be sutured without 
interference by the sticky cobweb-hke omentum No retractors are used and as a rule 
there is no bleeding 

The left index finger is introduced into the wound and the pyloric tumor sought 
for As soon as it is felt a sponge forceps is passed along the finger, grasps the tumor 
and delivers it from the abdomen It is then held between the index finger and thumb 
of the left hand which also serve to prevent the exit of abdominal contents It 
has been my aim to allow the tumor, itself with only as much of stomach and duodenum 
as is necessary to permit delivery of the tumor from the abdomen, to be the onl}’^ struc- 
tures outside the abdominal incision, and in the great majority of cases this has 
been accomplished 

The tumor is then inspected for its most avascular area Dyas has shown by injec- 
tion of the vessels of the pyloric region in full-term babies that there is a rich plexus 
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of vessels upon tlie anterior surface of tlie p\loius witli a comparative scarcity of ves- 
sels on the posterior surface He therefore adeiscs that the incision be made on the 
upper and posterior aspect of the pj loins 'J liis, lie states, cm be accomplished bj rotat- 
ing the pelorus through an arc of nmet\ degrees iiid he Ins found that division of the 
pjloric attachments is not necessarj to accomplish the splitting of the tumor in this 
area I liaee made the incision through the whitest area ibo\c the terminal branches of 
the lower vessels on the anterior surface (l-ig 6) Ihe incision is carried loiigitu- 
dmallv along the ijloric tumor for its full length beginning just on the stomaeh side 

of the junction of the tumor 
with the duodenum to aeoid 
ain danger of encroaching 
on the eluodcnuni itself The 
incision passes through peri- 
toneum and superficial mus- 
cle laeer onh 

The next step in the op- 
eration, splitting the tumor, 
IS, I helieee, the most im- 
jinrlant one Here the tw'O 
greatest dangers of the oper- 
ation, liTiuorrhage and opening the mucosa, nia\ .irise All ohscreers who lia\e described 
the tumor of congenital pelonc stenos's agree in the description of its duodenal end 
It IS described as projecting into the duodenum like a cer\i\ into the e igiiia (Fig ii ) 
There is a reentrant angle irouiid the periphery of the duodenal end of the tumor w’hich 
IS lined hi the junction of the jnloric and duodenal mucosa This represents the pout 
wdicre, in the normal organ, practicalh all of the circular muscle of the pjlorus stops 
and the greater portion of 
the longitudinal fibres of the 
dilator of the jielorus diji 
clow'ii to become interlaced 
with the circular muscles as 
shown bv Horton It is also 
the point w'here the Nesscl« 
are not constricted bj the 
tumor Reference to Fig- 
ures II and 12 shows that 
the apparent duodenal end ot 
the tumor as felt hi the fin- 
gers IS situated beyond the 
point where the tumor joins 
the muscular and peritoneal 
layers of the duodenum Con- 
sequently, if the incision is made over this apparent end of the tumor as felt by ins 
fingers the lumen of the gut may easily be opened at the angle, or one of the large vesse s 
be divided at this point, and disagreeable, if not serious, h.eniorrhage result However, 
m order to get the best result, it is necessarv to divide the muscle fibres at the apev o 
the tumor as they represent the most marked jioint of constriction This can be done 
safely by beginning the incision a short distance proximal to the duodeiio-pyloric 
junction and dissecting bluntly with the handle of a scalpel working under the peritoneurn 
toward the duodenal end of the tumor When these fibres are divided the remainder o 
the tumor is split, still using the scalpel handle, until the mucosa bulges into the woun 
throughout its entire length (Fig 8 ) 

The pylorus is now dropped back and the peritoneum and muscle sutured aroun 
a catheter inserted in the low'er angle of the w'ound, the peritoneum being held togetier 
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Fig 13 — ■Pliotoniici ognph of distil end of the fa 
pjlonc stcno<;is sIwmiij? the projection oi nAccpl*? 

lumen of the duodeiuim ind the rehtion of the larg _ 

to duodcml end of the tumoi Male bTl)> six weehs old t 
tes> of Dr William Berr>, Omaha, Nebr ) 
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Fic 12 — I o« iiowcr iiliotoiiiicroi.niili sliouiiii, full leni-th 
of the tumor m coni,cnitil hjncrtroiiliic pjlonc stenosm Mile 
lull} si\ weeks old (Courtesj of Jlr \\ ill im IJtiri, Onnln, 
ISclii ) 
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as described previously (Fig 9) and the lowermost end of the suture inserted so that 
when pulled taut and tied the opening thiough which the catheter passes will be closed 
(Fig 10 ) Normal salt solution is now poured into the peritoneal cavity through the 
funnel until it flows out ai ound the calhetei This procedure was advocated by McClana- 
han and is designed to combat the dehydration The catheter is then withdrawn and 
the suture tied The final suture is then introduced, including skin and fascia of the rec- 
tus, and the wound dressed with vaseline and gauze held tightly m place with broad 
adhesive straps If nothing untoward happens the wound is not dressed until the seventh 
day, when it is cleaned and powdered and the chromic-gut sutures allowed to come out 
of themselves later 

The time consumed m the opeiation detailed above has been as shoit 
as foui and one-half minutes m a veiy despeiate case and as long as fifteen 
minutes m a child six and one-half months old in whom an inspection of 
othei oigans was made The aveiage time 111 the twenty cases was appioxi- 
mately seven and thiee-quaitei minutes Hemostasis was not necessary m 
any case and m none was the mucosa opened 

The major points m the twenty cases operated by the writer are noted 
upon an appended chart which is self-explanatoiy 

Within the past month follow-up repoits have been received fiom eleven 
cases In all, the child is repoited as above the aveiage height and weight for 
its present age with no symptoms lefeiable to the gastro-mtestinal tract Two 
other cases living m Omaha aie known to be well and m good condition 
Fiom the other seven no woid has been leceived 
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The divers functions of the units which constitute the digestive appara- 
tus are so correlated and coordinated that unusual alterations in the activi- 
ties of one unit are reflected in corresponding alteiations in the functions 
of other units This inter- 
















dependence is manifest 
particularly promptly and 
regularly m gastro-mtes- 
tinal motility, because 
propulsion of ingesta at 
rates appropriate to the 
functions of the various 
segments and timely ex- 
pulsion from the distal 
segment are requisite to 
normal digestion 

Should peristaltic ac- 
tion exceed or fall below 
wholesome limits or the 
rhythm be upset, diges- 
tive disturbances occur 
Conversely, unusual al- 
terations 111 secretion or 
in absorption, in the char- 
acter or 111 the transmis- 
sion of nerve impulses, in 
the amount and in the 
potency of hormones and 
chalones and the presence 
of gross lesions, introduce 
abnormal variations in 
the tonicity and in the 
responsiveness of the musculaiis In consequence the size and shape of 
segments of stomach and intestine and the nature of their peristalsis 
are modified 

Repeated fluoroscopic examinations of more or less robust or frail but 
ostensibly healthy individuals enabled Mills (Mills, R Walter Am Join 
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1 — M R April Ip, 1927 Soon after ingestion of bnnuni 
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Rontgenology, a'oI i\, ]) 731, 1922) to lecogni/e wide variations in the nor- 
mal si7e and shape of gastio-intcstinal segments and in their propulsive 
powei Similai examinations of compaiably robust and frail individuals 
who had been healthy pievioiis to onset of diseases of their digestive appara- 
tus, w'hich w'cie ])resent m eailj .is w^cll as m late ])hases. have revealed 
equally wude variations m abnormal si/c, shape and propulsive power 

Information thus pro- 
vided has helped to make 
cailier and more accurate 
diagnoses possible, is dis- 
closing the origin and 
evolution of many ail- 
ments and IS indicating 
means to obtain further 
information The value 
of this knowledge in des- 
ignating prophylactic and 
therapeutic measures is 
ob\ lously great In addi- 
tion similar examinations 
icpcatcd during and after 
tieatment show' not only 
w hy some measures are 
the moie effective m 
treating certain patients 

Fig 2 — M R \pril 9, 1927 Si\ lioiirs after ingt<Jtion of Jjpjj; alsO llOW mistakes 
baiiiim Sliglil (Uiodtml retention Mun nnss of inrinm in j 

lower ileum None 111 cxeum ottCll be aVOldeCl 

The factor of paiamount significance is piopulsive power In general, 
if it IS maintained wnthiii w holcsome limits, wdiich fluctuate materially m 
different individuals and at intervals in the same individual, digestive dis- 
turbances do not occur and, if digestive disturbances aie present, restitution 
of propulsive pow'er is collective Hence the need to consider how' piopul- 
sive power is maintained, how' it is impaiied, and by w'hat means it may 
be rehabilitated 

The propulsive pow'er of the gastio-intestinal tract piovided by its neiiro 
muscular equipment diminishes giadually but inconstantly and w'lth periodic 
interruptions from caidia to anus Piogiess of ingesta is commonly m 
inverse ratio to the normal cabbie of the tube Pi ogress through the nar- 
rower portions results chiefly from local peiistalsis, through the wider 
portions the pressure of ingesta piopelled from proximal segments adds 
somewhat more to the propulsive pow^ei of local peristalsis Transient 
obstructions occur normally at the outlets fiom stomach, ileum, and rectum 
Propulsive power, because of its progressive diminution, has been likened to 
an inclined conduit wherein the diameter and declivity are variables and is 
called the gastro-intestinal gradient Investigations of Alvarez have added 
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materially to knowledge of the pioduction and control of gasti o-intestmal 
piopulsive powei 

The gasti o-intestinal giadient is distuibed by active and passive obstruc- 
tions Active obstructions to piogiess of ingesta are piesented by gross 
intrinsic and extrinsic lesions and by piolongecl hypertonic contractions 
which constrict the lumen of segments of the tube moie oi less completely 
Passive obstiuction is 
caused by hypotomcity 
and atomcity or siibcom- 
petence of the gastio- 
intestinal musculans 
consequent bypoperistal- 
sis, subsequent dilatation, 
and stasis 

ATietber the progiess 
of ingesta be retarded by 
lesions that produce active 
or passive obstruction, the 
results aie similar Seg- 
ments proximal to those 
obstructed are overdis- 
tended and foiced to pro- 
pel their contents against 
abnormally increased pies- 
sure Demands foi com- 
pensatory byperpenstalsis 
are made, first, upon the 
adjacent proximal segment, and, subsequent^, upon those more i emote, 
should the acute or chronic, active oi passive, obstruction be unielieved 
There are significant dissimilarities between the forms of obstruction 
More abrupt and more complete active obstructions tend to affect the entire 
digestive tract uniformly Gradually increasing, less complete passive obstruc- 
tions, although they also affect the entire tiact, provoke moie significant 
alterations m the less competent segments, that is, those having weakened 
neuromuscular apparatus 

Intrinsic causes of subcompetence aie inherent or acquired frailties in 
the musculans that predispose the cells to exhaustion and minute lesions 
that interfere with transmission of nerve impulses Extrinsic causes are 
imbalance m central and visceral neivous systems deficiencies in internal 
secietions (thyroid and adrenal) and in external secietions (liver and pos- 
sibly pancreas), dehydiation, anaemia, systemic fatigue and intoxication, 
unwholesome methods of living and obstruction in distal intestinal segments 
The causes act singly oi in combination and the segments more commonly 
affected are adjacent to structures which exert sphinctenc and check- valve 
actions, namely, stomach and duodenum terminal ileum and proximal colon, 
and rectum 



Fig 3 — M R Apr'l 22, 1927 Seventy two hours after uiges 
tion of bauuni Mam mass of retained barium in cecum, ascend 
ing colon and pioximal poition of transverse colon 
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Should tiic inherent weakness in the nnisculans be the chief provoca- 
tne factoi, subconipetence develops sooner or later (more commonl}’^ between 
twenty and fifty) in consequence of fatique incidental to normal activities 
accoiding' n$ the fiailties are greater oi lesser Single segments are usually 
affetted, the pioximal colon, lectum, stomach, and duodcnuin in order of 
frequency More often intiinsit and extiinsic causes are combined Primary 

subcompetence of distal 
segments produces retro- 
grade hyperperistalsis fol- 
low ed by bypoperistalsis 
and dilatation in proximal 
w cakci segments Thus 
occur single and divers 
combinations of multiple 
disturbances in the gradi- 
ent Subcompetence oc- 
curs in various segments 
without gross gastric or 
duodenal lesions, or they 
may coexist Then the 
subcompetence of seg- 
ments may be m provoca- 
tive or consequential rela- 
tionship to gross lesions 
thus making diagnosis 
more difficult and compli- 
cating therapy 

The causes and conse- 
quences of subconipetence 
of gastro-mtestinal seg- 
ments and of the myocar- 
dium are strikingly similar 
Fatigue and exhaustion 
produced by disturbances 
m the neuromuscular 





Mfter rwn* 


Utile, 










% 




R April 26, 1927 Twentj four lioiirs 
Main retention as after ingestion (Ctg 


3) 


fter 

in 


Fig 4 — M 
barium enema 

cacum, ascending colon and proxinnl portion of tnnsicrse colon 

apparatus, excess, deficits, or alteiations m concentration of media to be 
propelled and m distal or peripheial lesistance, and chrome intoxication are 
the usual prorocations The eftects are failures to propel contents and the 
subsequent passive stagnation or congestion Diagnoses of the two states are 
simple and disclose the i^rovocative factors, among them some that can and 
should be eliminated Piognoses may be difficult for it is sometimes impossi 
ble to estimate accurately the lecovei ability of hypotonic smooth or cardiac 
muscle should existent injurious influences be eliminated and adequate rest be 
provided Prophylaxis is quite the same, to wit The avoidance of local, 
mental, and systemic fatigue and of intoxication So too, the chief thera- 
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peutic nicasuies aie alike, i eduction in distal oi peiipheial lesistance, 
provision of adequate media of suitable concentration and restriction of 
mental and physical exertion, all to piovide rest and opportunity for recupera- 
tion However, one striking dissimilarity occurs in treatment The heart 
produces the propulsive powei for the cii dilation of blood, so cardiac lesions 
are pai amount Although the stomach and duodenum pioduce the most 
effective piopulsive power that maintains the gasti o-intestinal gradient, distal 
intestinal segments also contribute theieto If any segment becomes irrep- 
arably injuied. It may be 

excluded or excised and ‘ 
the gi adicnt i eestabhshed 


I 


jffv /Hfif 




CLINICAL ASPECTS 

The causes and conse- 
quences of segmental sub- 
competence will be out- 
lined Opel ations are 
considered, as a rule, only 
when all appropriate non- 
operative measures have 
proved inefficacious after 
ample trial, and provided 
the mental and physical 
handicaps of patients do 
not suffice to make 
rehabilitation impossible 
Occasionally patients who 
are self-supporting, some- 
times the chief depend- 
ence of others, and 
cannot afford prolonged 
treatment for pronounced 
disturbances, which aie 
probably to some extent permanent, are given the more certain benefits to 
be derived from intervention without undue delay 

Non-operative measures, which include rest, diet, fresh air, sunshine, 
introduction of wholesome habits, etc , should be employed m preparation 








Fig s — M i? 


December 3, ipzS Stomach and duodenum 
one and a half years after excision of terminal ileum, ciecum, 
ascending colon and proximal transverse colon Hypotonicity less 
than before operation shown in Fig 1 


for operation as they lessen immediate dangers and expedite convalescence 
They should be adopted as permanent modes of living following operations, 
to consolidate recovery and to obviate the development of other disturbances 
These patients are seldom well-balanced mentally or physically so that hov - 
ever deftly a suitable opeiation is performed, it is only a part of treatment 
that should be continued throughout life 

The reason why operative treatment of patients so affected has been 
discountenanced is that subcompetence has been classified as a functional 
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disoidei without anatoiniL lesions \\hitii is obviously absurd, and it has 
been expected that opciation alone would rcstoic pci feet bealtb to individuals 
who are not and ne\ei can be lobust 

I be opciativc levision of subcomiiclcnt segments unassociated with gross 
gastiic and duodenal lesions wall be considered first, and then the surgical 
treatment of patients in whom subeompetenee and gross lesions coexist 
Suhcouipctcnci of Sccjiiuiih h'lUioul Gio<;s Gash oduodoial Lesions — 
Single segments may be affected alone or all may be more or less subcom- 
petent, and then the distal segments aie first involved and have produced 

retrograde disturbances 
Therefore, they will 
be discussed in re- 
^ersc order 

Rectum — Causes In- 
herent and acquired fnilties 
in tlie muscularis irrita- 
tions (h-emorrhoids, fissures, 
fistulas) that pro%oke spasm 
ol the sphincter am, recto- 
cele Inbitual failure to ob- 
t nil ecacuation 

Ljjicts (a) Local — rec- 
tal Inpoperistalsis, dilatat on 
and stagnation, absorption of 
iioMous substances, ulcera- 
tion of mucosa, penetration 
of rectal mucosa and tran- 
sient superficial ulcers b% 
bacteria, perirectal abscesses 

(b) Sistemic — tox-emia, bm- 
phogeiious and hematogenous 
dissennnation of bacteria 

(c) Retrograde — stasis, some- 
times in sigmoid, often in ascending colon, crecuni , occasionalh in terminal ileum, rareh 
111 duodenum and stomach 

Ficatmeut Hiniination of lesions prorokmg sphincter spasm, perineorrhaphy, and 
correction ot hab ts 

Asccudinq Colon and C cecum — Causes Inherent frailties m muscularis, nervous 

instabilitv, stasis m rectum 

Effects {a) Local ^hi popenstalsis, dilatation, stagnation of contents even for 
sevent} two hours, ibsorption of noxious substances, superficial ulcers of mucosa, peiie- 
trat on o intact or ulcerated mucosa be bacteria contamination of adjacent Ivmph 
^ commonlj bi colon b icilli, tubercle bacilli, and sometimes streptococci), Wm- 
p a enitis and appendicitis {h) Systemic — toxremia, 1 j niphogenous and hematogenous 
1 bacteria, anorexia, malnutrition, intensification of nerves instability, 

r ^ pulmonarv tuberculosis (c) Retrograde — hj perperistalsis fol- 

\ve y j popenstalsis, dilatation and stasis in terminal ileum duodenum, and stomach, 
indigestion, nausea and periodic vomiting, especially after fatigue 

T)catment Correction of rectal stasis, resection of terminal ileum, crecum and 
portion o transverse colon and implantation of the end of the ileum into the 
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side of the colon The limits of bowel needing resection are usually more accurately 
defined by the inflammation m the regional lymph glands than by radioscopic examina- 
tions or the appearance of the bowel itself Subsequent correction of habits, suitable 
diets, and avoidance of overfatigue will prevent a recurrence of similar disurbances 
Case I — B B , female, secretary, twenty-eight yeai s of age Inherently atonic , 
of little endurance, obviously liable to tuberculosis because of malnutrition, chronic 
indigestion and constipation Hyposthcnic type Stomach and sigmoid slightly atonic 
Subcoinpetence of ciecum and 




1 






■“I 




fffiys 

•5 months ofter second 

O/fc 


i 


J 




ascending colon pronounced 
Retention over seventy-two 
hours All aggravated 
by fatigue 

Match 2<), i()i6 — Resc< - 
tion of terminal ileum, c c- 
cum, ascending and first half 
of transverse colon Lymph- 
adenitis advanced Uninter- 
rupted recovery 

Octobeij igi6 — Stomach 
empties in seven hours Con- 
stipation relieved Endur- 
ance increased Is within ten 
pounds of peak weight 

May 27, 1929 — Has 

worked constantly for thir- 
teen years Intervals of fa- 
tigue have produced digestive 
upsets and loss of weight, yet 
she has seldom been incapaci- 
tated even with colds Stom- 
ach empties in six hours No 
abnormality throughout in- 
testinal tract Endurance is 
as hign as it ever has been 
though she is seventeen 
pounds under peak weight A 
tendency to mild secondary 
anaemia has disappeared Re- 
sponses of lymph tissue and 
reticulo-endothelium, which 
formerly indicated scant re- 
sistance to tuberculosis, are now such as to suggest insusceptibility 

Comment — This woman has been enabled to work constantb'^ and satisfactorily 
and perhaps has been protected against tuberculosis ivhich has affected relatives She 
IS not and cannot be robust 

Tetminal Ileum — Causes Inherent and acquired frailties are uncommon The usual 

provocation is stasis in the ciecum, occasionally it is appendicitis, rarely cholecvstitis 

Effeet^ (a) Local — hypopenstalsis, stagnation of contents, absorption of noxious 
substances, penetration of mucosa and lymph follicles by bacteria, lymphadenitis (h) 
Systemic — toxiemia, Ij'mphogenous and hematogenous dissemination of bacteria, notabl> 
tubercle bacilli, and subsequent glandular osseous and pulmonarj tuberculosis dcielop 
in those who are susceptible (c) Retrograde — hyperperistalsis subsequent hjpoperi- 
stalsis and stagnation in duodenum and stomach, pain, nausea, lomiting and lesser 
grades of indigestion 


Tig 7 - 


Stomach, duodenum, and 


-M R April G, 1929 
jejunum immediately after ingestion of barium Skiagram taken 
five months after duodenojejunostomy (end to side anastomosis) 
Iierformed to relieve duodenal incompetence Comjiare with Tigs 
I and 5 


523 



YAIES, RAINE AND STEVENS 

Ticahiuiil Apiiciicltctoiin , cIioIcc\ stccloim or resection ns above described Appro- 
priate after c irc 

Case II — G F, scliool boj, eight vears of age For the past two jears he has 
suffered periodicallj from attacks of pain in lower riglit abdomen, loss of appetite, 
nausea, and vomiting, Imt not constipation Attacks have not been characteristic of 
appendicitis Two bariiiin X-ra' examinations, months apart, revealed stasis in terminal 
ilciim but no otlier abnormilit} 

Januaiv 12, 1929 — Laparotomv No lesions discovered in biliary tract, stomach, 

duodenum, colon or cv’cn in terminal ileum A long, large, non-adherent appendix 111 

which there was no gross evi- 
dence of present or past in- 
flammation was remov ed 
Rapid recovers 

I/fiV 29 , 1929— Boy has 
had no more attacks and has 
gamed in weight and strength 
Barium X-ray examination 
revealed normal propulsive 
power throughout gastro-in- 
tcstmal tract 

Coiiiinciit — Irritation m 
an appendix, too slight to 
provoke acute inflammation, 
caused reflex obstruction 
and subcompetence in the 
terminal ileum vv Inch 
disappeared after appendix 
was removed 

Duodenum — Causes In- 
herent and acquired frailties 
m musciilaris, stagnation in 
terminal ileum and proximal 

riG 8--M R Apul 0 ig.g Six hours nftc. mfiesUon of 
UYmm Mam mass of bvrium in termiinl ileum and proximal tone 111 abdominal muscles 
colon Compare with Ties 2 and 7 

which permits the sagging of 

small intestine and caicum that increases compression of transv'crse portion of duodenum 
by pressure of superior mesenteric artery, appendicitis, and cholecv stitis 

Effects (a) Local — hj perperistalsis and regurgitation of contents into stomach, 
hypopcnstalsis, atonicit>, and stagnation, penetration of mucosa bj bacteria, lym- 
phangitis and lymphadenitis, oedema of mucosa, obstruction to discharge of bile and 
pancreatic secretions (b) Systemic—malnutntion, restricted activity of pancreas and 
liver, toxaemia (c) Retrograde — hv perperistalsis, later hypopenstalsis, dilatation and 
stagnation m stomach, anorexia, pai 1 and malnutrition, restriction of activity of pan- 
creas and liver, chronic pancreatitis and cholecystitis 

Ticatment Appendectomy, cholecy^stectomy , relief of stasis in distal intestinal 
segments, duodenojejunostomy (aiitecohc or retrocolic), accomplished either by lateral 
anastomosis or preferably^ by' transecting the duodenum near the termination of its 
descending portion, inverting the distal end and implanting the proximal end into the 
side of the jejunum 

Case III E H , nurse, age thirty years of age Two years previously appendix 
was removed because of recurrent attacks of subacute inflammation Relieved of diges- 
tive distresses until tw'O months ago when symptoms of cholecystitis developed Material 
loss in weight and increasing severity of attacks led to 1 eexamination winch revealed 
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incoiTipetcncc of the duodenum and a Icinlc in the ampulla of the gall-bladder that 
explained attacks 

Apul p, 1928 — No active cholecystitis present but evidence of previous perichole- 
cystitis that had involved stomach and duodenum Gall-bladder after removal showed 
not only kink affecting mucosa and submucosa but also stricture of c> stic duct Unevent- 
ful recovery following transfusion for thrombocytopeii'c purpura 

Api il 2, 1929 — Has regained health Stomach and duodenum competent, emptying 
in three and a half hours 

Comment — Combined influences of appendicitis in provoking cholecystitis and of 
cholecystitis in causing duodenal incompetence are notable More remarkable was the 
probable correction of reduction in platelets (82,000) by the liver injury from chole- 
C3'stitis Recover} from duodenal incompetence and disappearance of tendencj'’ to abnor- 
mal bleeding conPnn these hypotheses 

Case IV — M R, secretarj^, thirty-three 3'ears of age Never robust, but well and 
active until the age of twenty-six, when she had typhoid fever Later she was thrown 
upon her own resources and in consequence overworked Attacks of pain m lower right 
quadrant, nausea, vomiting, capricious appetite, malnutrition, constipation, loss of 
weight and endurance led to general atomcity and nervous imbalance Incompetence 
of duodenum, ceecum, and ascending colon revealed by physical and X-ray examinations 

June 6, 1927 — Duodenum was dilated and atonic up to the superior mesenteric 
artery, stomach less dilated and atonic Jejunum and ileum appeared normal Csecum 
and ascending colon boggy, dilated, and atonic Many enlarged lymph glands, some as 
large as almonds, present in and behind the mesocolon from ileum to middle of transverse 
colon Simple cyst of right ovary 

Terminal six inches of ileum, csecum, ascending and proximal half of transverse 
colon removed Fnd-to-side anastomosis between distal ileum and proximal colon 
Removal of right ovary Recovery uneventful 

December 16, 1928 — Improved for six months after resection of csecum and ascend- 
ing colon Then tonsillectomy for recurrent inflammation Thereafter she began to have 
discomfort m right upper quadrant of abdomen, lost appetite, weight, and strength 
Incompetence of stomach and duodenum revealed by physical and X-ray examinations 

At operation duodenum was more dilated and flabby than before and had elongated 
Stomach not greatly different Duodenum was transected proximal to superior mesen- 
teric artery, distal end inverted, proximal end implanted into side of jejunum behind 
transverse mesocolon Few adhesions remained from previous operation , healing of 
anastomosis excellent , no adenopathy present Recoverj^ delaj’'ed by infection of wound 
which healed firmly 

Apt il 6, 1929 Has gamed m weight and so much in endurance that she has been 
promoted to a position of added responsibility which she had been unable to occupy 
X-raj'' examination revealed no abnormality in size and peristalsis of stomach or in 
propulsive power of her gastro-intestinal tract 

Comment Had the duodenojejunostomy been performed at the first operation 
or soon thereafter, the rehabilitation of this woman's digestive apparatus and the 
restoration of her working capacity would have been more rapidly satisfactory (See 
Figs I to 8) 

Stomaeh — Causes Inherent frailties in the muscularis or those acquired by over- 
eating, rapid eating, and the excessive labor incidental to pjdorospasm, aiitraspasm, 
duodenal stasis, and obstructions in more distant intestinal segments, grave ana:mias, 
uraemia, appendicitis and cholecystitis 

Effects (a) Local — hyperpenstalsis followed by hj^poperistalsis, dilatation, reten- 
tion, and stagnation of ingesta, absorption of noxious substances, penetration of mucosa 
by bacteria, lymphangitis, and lymphadenitis, superficial ulcers, and alterations in secre- 
tions (fc) Svstemu — malnutrition, reduction in blood and tissue chlorides (alkalosis), 
toxrcmia, pain and indigestion (cl Retrograde — lomitmg 
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Itcdlmcut Ap])ciKlcctonn , cholcci stcctoim , allc\iation of aiijcmia, ura:mia, and 
correction of cluodcnal and more d'stal obstructions arc more certain to be effective 
if suitable diets, rest after eatine: md .uoidance ot fatigue are included in the after 
eare Oiieiations uiion tlie stomach to relieve subcompctence must be adapted to the 
state of the dundenum P\lorophst\ to relie\e p\lorospasm if the duodenum is, or is 
going to beeonie meompetent is cpiite certain not onh to fad but also to make bad 
conditions worse 

Casi V — I O school girl sixteen eears of age Well until six months ago, 
since then, jiain three hours ifter eating refused to eat as directed She has lost 
fort\ -three pounds Pin sical md X-r n ex imin itions indicated duodenal ulcer 

June II 192 ^ — Ojicrat on under combined gas and local anaisthcsia Stomach 
In perirritable antr.ispasm dihited but supposedh not atonic Xo duodenal ulcer could 
be found e\en on direct msiiection of inucosi rmnc\ p\foroplast\ performed after 
mobdi/mg duodenum 

June 2^ 192^ — Immediate results of p\loroplast\ were good but duodenal reten- 
tion dee eloped and a posterior gastro-enterostonn was performed 

July 2, 19 ^^ — Stomach cmiitMiig well tbrougb nastro-enterostomj stoma Wound 
healing excellent but coinalesccnce ret irdcd 

Januaiv 20 1925 — Follow mg operation patient improeed \er\ gradualK and inter- 
mittenth until a few months ago 1 ben as the competence of her stomach returned, 
she rapidh regained w'eight and strength and is now (piite well 

Comment — Paitial atomcite of the duodenum became almost complete following 
p^loroplast\ and necessitated a gastro-enterostonn which was contraindicated as a 
pnmari operat’on as w is a low duodenojejunostonn A high end-to-side duodenojejunos- 
tonn might lia\e pioiided the needed relief 

Gastio-entciostonn nn% afford temporar\ relief but if the p\lorospasm dis- 
appears, other and peihaps more serious mental and jiln sical distresses are likeh to 
follow It IS ])rob iblc that when both stomach and duodenum arc inert and pt loro- 
spasm absent, if am procedure should be cniploecd it is a transection of the duodenum 
leiond Brunners glands, closure of its distil end and implantation of the proximal end 
nto the side of the jejunum (Sec M R , Case IV ) 

Coneunenee of Jnduiatid Gasittc and Duodenal VIccis and Sul>comf>etencc in 
Stomaeli in Duodenum 01 in Distal Intestinal 'Jiaments — Three cardinal factors enter 
into the production of indurated ulcers — prnnar\ mjur\, repeated or continued irrita- 
tion, and restricted blood supplj , and of these ischemia is the most significant Hj phemia 
occurs to a degree during the contraction of normal peristalsis, it is accentuated m 
hyperperistalsis and is most pionounccd (ischemia) during spasm Consequenth only 
superfical, transient ulcers dc\clop m segments aitii the muscularis has become atonic 
Passive obstructions m distal segments tend to pro\oke hjpcrpenstalsis in proximal 
segments This explains w’h^ constipation so often precedes ulcers of the stomach and 
of the first portion of the duodenum which are liable to injure and also are subjected 
to the action of he drochlonc acid Local irritation incidental to ee'olution of ulcers 
produces he perpenstalsis and spasm m the affected segment, and the resultant ischemia 
favors not onle further induration of an existing ulcer, the dee'elopment of other ulcers, 
but also leads to the fatigue of the muscularis and to ultimate dilatation and stagnation 
Thus ulcers of the stomach, either along the lesser cure'ature or at the pylorus, and 
of the duodenum occur wath or without subcompctence of distal segments, wath and 
without gastric and duodenal subcomjjetence 

Operative treatment of gastric and duodenal ulcers is partially effective if it 
relieves symptoms, and lully effectne if it removes the ulcer, reestablishes the gastro- 
intestinal gradient and thei eby prevents the subsequent development of another ulcer 
or of other symptoms 

Conditions precedent to success of operations vary wath the presence or absence 
of subcompetence in stomach, duodenum or in the caecum w'hich is the chief offender 
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in the proportion of individuals in whom constipation has been a contributory influence 
in provoking the ulceration 

Excision of an ulcer along the lesser curvature succeeds if the stomach and duo- 
denum are competent and there is no obstructive lesion m a distal intestinal segment 
It IS incompletely successful if only the stomach is subcompetent Then a pyloroplasty 
IS indicated This would be contraindicated if there were passive obstruction in the 
duodenum Under that condition a gastro-enterostomy would be necessary Similarly, 
resection of a gastric ulcer near the pylorus combined with a pyloroplasty or a Bill- 
roth No I IS effective if the duodenum is competent, otherwise a Billroth No 2 or a 
modified Polya is required If incompetence is present, any form of operation is but 
part of treatment which should include eveiy measure that can help to reestablish 
muscular tonicity 

Simple resection of duodenal ulcers and some form of plastic closure of the defect 
are satisfactory if the duodenum is competent If it is incompetent, Billroth No 2 or 
a transection of the duodenum with exsection of the ulcer, inversion of the distal end 
of the duodenum and implantation of the proximal end into the side of the jejunum 
IS demanded 

Case VI — A R , housewife, twenty-eight years of age Symptoms of duodenal 
ulcer for the past two years , lost weight and strength, more particularly in the past 
few months Is now unable to keep house and care for children She cannot gam 
because food and work reawaken her ulcer symptoms 

August 29, 192S — Laparotomy No lesion in stomach Tone good Duodenum 
dilated and atoii’c , scar and stippling of serosa , ulcer healed Duodenum transected 
at level of scar about three-fourths of an inch beyond pylorus , distal end inverted , 
scar and underlying mucosa excised, proximal end implanted into the jejunum behind 
the transverse colon 

Octobei 24, 1928 — Some antraspasm but stomach is empty m four hours Can take 
unrestricted diet without distress 

Match 5, 1929 — Is not gaining in weight, because she has to work too hard Is 
not losing , appetite is good, and there are no symptoms of any derangement of her 
gastro-intestinal tract 

Comment This patient’s experience so far would justify the assumption that 
implantation of the proximal duodenum which contains Brunner’s glands into the 
jejunum is more wholesome than a gasti o-enterostomy and less upsetting to the grad cut 
if, indeed, it is not restorative 

None of the above procedures is ample if there is passive obstruction in distal 
segments which remains uncorrected Gastro-enterostomy alone is inadvisable if avoid- 
a e ecause the ulcer is not removed, the gradient is not reestablished, and both may 
cause troub e If gastric subcompetence is present, it demands at least as much con- 
si eration as the ulcer for until it is corrected, recovery is impossible 

e chief objective of operations is to remove the ulcer and, when feasible, the 
cause t ereof, to reestablish the gastro-intestinal gradient rather than to restore the 
norma channel, to minimize injuring vessels and nerves in order to preserve muscular 
integrity and to promote primary union, thus restricting the cicatrix End-to-end anas- 
tomoses are least harmful as they interfere little with the circular muscle, end-to-side 
anastomoses are more harmful, and lateral anastomoses most harmful because thej' 
ivide the circular muscularis of both segments and, therefore, should be no longer than 
is necessary to provide an adequate stoma The farther separated the segments which 
are anastomosed, the greater the differences in their propulsive power, and the more 
certain the backing upward m the distal segment as exemplified in ileosignioidostomj 

Concm } ence of Cancel of the Stomach and Subcompetente ui Stomach in Duo- 
denum and in Distal Intestinal Segments — There are two t>pes of cancer — ^the spon- 
taneous and the induced The spontaneous form develops without obvious precedent 
irritation Maude Slj^e’s investigations and the studies of Warthm (Join Can Res , 
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vol i\, p 2/9, 1929) .'ind others have proved that the predominant causative influence 
IS inherited Potts lust rccogmrcd induced cancer, the scrotal epithelioma of chimnej 
sweeps, provoked bv the iintation nt coal soot Many other irritants are provocative, 
among them indurated ulcers S\ stemic defense against both forms of cancer is iden- 
tical quahtatnel} hut not quantitatuely (’Sates and Rame Lewis Surgerj, vol 111, 
ch 9) Deficits 111 defense offered In patients suffering from spontaneous cancer are 
inherent and less hkcl> to become effective after the growth is removed Deficits 111 
defense aga list induced cancer are imposed bj the action of irritants and are more 
likelj to become effective after the growth is extirpated even though the removal 
IS incomplete 

Extirpation of spontaneous c.inccr should be more radical, and if complete extir- 
pation IS impossible, radical operations that arc particularlv hazardous should seldom 
be attempted 

Extirpation of induced cancer need he less radical, and, even though complete 
removal is unattainable, extensive operations are justified as some of these patients 
will survive for mam vears (ten to twentv) apparentlv recovered, before thej suf- 
fer recrudescence 

Gastric and duodenal subcompetence and passive obstruction in distal segments 
may or may not be present with either form of cancer 

The chief problem is how to reconstruct the digestive tract after extirpation Here, 
as after extirpation of ulcer, the indications arc 'o reestablish the gastro-intestinal 
gradient, rather than to restore normal anatomic relationships Again it is necessarj 
to correct anv existing passive obstructions in distal segments 

SUMMARY 

Disturbances in the gastro-intestinal gradient caused by passive obstruc- 
tion resulting from subcompetence of the mtiscularis of one or several 
segments occur alone 01 with gross lesions of the stomach and duodenum, 
appendicitis, and cholcc3’’stitis 

Early m the development of passive obstruction, while the mtiscularis 
can be lehabihtatcd, non-opeiative measures will so often be successful 
that they should always be employed and in conjunction with appendectomy 
and cholecystectomy if indicated 

Later, when the musculaiis of certain segments has become irreparably 
atonic or after non-operative measures have been proved inefficacious, opera- 
tive restoration of the gradient is indicated 111 patients of sufficient mental 
and physical stamina to be benefited If such opeiations are performed, 
non-operative measures should also be employed before and after operation 
as they hasten recov'^eiy and prev'^ent the development of similar lesions in 
other segments 

Opeiative tieatment of ulcer and cancer of the stomach and of ulcer 
of the duodenum is more certain to afloid immediate and lasting relief if 
the gross lesions aie remov'^ed and the gastro-intestinal gradient is restored 

CONCLUSIONS 

All functions of the digestive tract are largely commensurate with motility 

Preservation and restoiation of the gradient are the objects of gastro- 
intestinal thei apy 
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Fatigue and exhaustion of the imisculaiis aie the lesions that impose 
hypopeiistalsis and dilatation which cause passive obstruction 

Passive obstiuction is a fiequent and seiious distuibance of the 
giadient that should be lemedied to renabilitate digestion, pi event the 
development of othei lesions in the gastro-mtestinal tiact and as a piophylac- 
tic measure against pulmonaiy, mesentenc, and retropei itoneal glandulai 
and osseous tubeiculosis 

The existence or piobable development of subcompetence m stomach, 
duodenum or in distal intestinal segments is a factoi which should help to 
deteimine the nature of operations employed to relieve indurated gastric and 
duodenal ulceis and cancer of the stomach 
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THE SURGERY OF PYLOROSPASM 
B'v John R Dkaviir, MD 

AM) 

Vkunk G Burdi n, M D (By Invilalion) 
oi Pun VDi ii'niv Pa 


Tiil siiigical ph3^siology of the pyloric sphincter bears an important rela- 
tionshi]) to peptic ulcei '’Micirant functions of the sphincter, such as achala- 
sia (failure to relax) and spasm are considered to he due to disturbed 
innervation The resultant changes in the chemism and motor function of the 
stomach aie repiesented chnicall} hy the syndiome of peptic ulcer (This 
aspect of peptic ulcer ^\as discussed at the 1928 meeting of the American 
Suigical Association hj’’ Martin and Burden ) It often happens however, 
that symptoms typical of ulcer occui where neither Rontgen-ray examination 

nor laparotomy demonstrate the presence 
Pyloric Muscle of ulcer From this fact it may be 



assumed that the disturbed physiolog}" is 
the cause and not the effect of ulcer A 
logical coirectne measuie for the mter- 
feience of distuibed pyloric function 
w'ould be division of the neive supply as 
practiced by Schiassi and by C H 
Mayo ® or by direct attack on the sphincter 
through the operation advocated by Sboe- 
macker and by Martin and Burden,' m 
wdiich the anterior half of the sphincter 


Fig I — Remo\nl of portion of pjlonc mus ITlUSCle IS removed 

First step Lines of e\cision Although the operation on the pyloric 

muscle was oiiginally devised for the relief of pyloiospasm, in view^ of the 
afore-mentioned surgico-physiological relationship of the pyloric sphincter to 
peptic ulcer, it occurred to us to apply it to cases of duodenal, gastric, and 
gastiojejunal ulcer as well as to pylorospasm associated wutli hyperacidity or 
with disease of the gall-bladdei and of the appendix We herewith present 
the results of our expeiience with the operation wdiich w'e have termed 
hemisphinctei ectomy plyoi 1 or pylorohemisphincterectomy 

TJicoiy of the Opoatwn — The hydrochloiic acid of gastric juice is prob- 
ably the most important single factoi in the development and maintenance 
of peptic ulcer The clinical studies of Bolton ^ and Hurst,® and the experi- 


ments by Boldyreff - and Mann® are confirmatory The neaiest appioacli to 
clinical conditions was obtained by surgical duodenal drainage By this 
method, Mann was able to produce typical peptic ulcers In his experiments 
the chemism of the stomach was not significantly changed and the ulcers 
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weie not located in the duodenum but in the transplanted jejunum These 
findings indicate that noimal gastiic juice will cause ulceration of the jejunum 
— a fact of no little significance in the etiology of gastrojejunal ulcer By 
extending these expeiiments, Noiton found that gastrojejunostomy per- 
formed aftei the appeal ance of the ulcer following suigical duodenal diain- 
age, led to the piompt healing of the original ulcer and the foimation of a 
new ulcei m the jejunum opposite the gasti o-entei ic stoma, a chain of events 
veiy closely simulating the clinical development of gasti ojejunal ulcer 

In the development of duodenal ulcer, we may assume eithei that the 
duodenum has been rendeied unnaturally sensitive to normal gastric acid 
through depiivation of its normal piotective mechanism or that the concen- 
tiation of hj^di ochloi 1C acid leaving the stomach is beyond the endurance 
strength of the duodenum Fiom clinical 
and expel i in e n t a 1 studies the lattei 
assumption seems to be the moie tenable 
Boldyi eft’s work, which has been con- 
fiiined by many otheis, showed that the 
gastric juice when secreted always con- 
tained about o 5 per cent hydiochloric 
acid which noi nially is reduced to o 2 per 
cent, the optimal stiength foi digestion 
Experimental studies favoi the opinion 
that legulation of gasti ic acidity depends 
on regurgitation of duodenal contents 
into the stomach, although the inheient 
capacity of the stomach to regulate its 
own acidity must be considered 
Elman’s ^ investigation of clinical cases of duodenal ulcer revealed a con- 
stant deficiency of duodenal regurgitation, which was probably caused by 
pyloric interference Spasm of the pyloric sphincter and its failure to relax 
in cooidination with gastric function, abnormalities not uncommon to sphinc- 
ters elsewhere along the gastro-intestinal tract, may be assigned as a reason- 
able hindiance to duodenal regurgitation Failuie of duodenal regurgitation 
and the development of hypei chlorhydria permit the squirting into the 
duodenum of acid of injurious stiength and the point of impingement of the 
stream becomes the site of an ulcer The same theory applies to the develop- 
ment of gastric ulcei, in which the retention in the stomach of hyperacid 
gastric juice has been pi oven to cause single and multiple ulcerations 

After a gasti ojejunostomy has been made for duodenal ulcer there is 
often a failure to note a change in gastric acidity, yet many of these patients 
remain well , a few will develop marginal ulcer The latter lesion has been 
known to occur even when analysis finds a reduction in acidity Such findings 
are significant Estimation of gastric acidit}’' by analysis of test meals, m our 
opinion, does not lepresent the true every-daj'^ working conditions in the 
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slonicich When gastro-enlei ostomy is successful, there is legulation of gas- 
tiic acidity by leflux of duodenal contents through a free and patulous 
pyloius or thiough the new stoma or through both openings However, for 
leasons not at jiiesent exjolainahle, the onward current m the proximal loop 
may sweeji past the g.istio-entei ic stoma and there will be no regulation of 
gastiic acidity The latter condition is a potential marginal ulcer The jeju- 
num IS more sensitive to Indrochloiic acid than is the duodenum so that it 
IS possible foi jejunal ulcei to develop from the eflects of normal gastric juice 
Appendicitis and cholecystitis aic frequently associated with peptic ulcer 
to a degree that has aroused suspicion of a causal lelationship The tracing 
of lymphatic jiaths between these foci of infection has fitted in nicely with 
the suigcons cieed that infection is the origin of most diseases Ilow'cvcr, 
w'e cannot disicgaid the fiequent mimiciy of pejitic ulcer by disease of the 

gall-bladder and the aiipcndix in cases 
where the semptoms are explained by 
reflex ])} lorosji.ism By jiutting these 
phenomena in sequence we have disease 
of the ajipendix or of the gall-bladder, 
reflex pylorospasm, disturbance of acicl- 
alkah balance at the pylorus, and finall), 
peptic ulcer 

For the relief of pjlorospasm in the 
.ibscnce of ulcer, Payr^* and BastianellH 
incised the gastroduodenal aiea longi- 
tudinally dowm to the submucosa , an 
incision somew'hat longer than m the 
Rammstedt operation They leport satis- 
factory results Resection of the anteiioi half of the i:)yloiic sphincter 
thiough a double elliptical tiansc'eise incision natuially removes more of 
the muscle ring and lendeis less likely a lesumption of the function 
of the sphincter, because its two ends aie so wudely separated that the small 
amount of interposed scai tissue cannot bung them together The senior 
authoi has, many times, made a longitudinal section of the muscle foi pyloro- 
spasm when opeiating for gall-stone disease 

1 ccliuic of the 0 poof ion — Aftei opening the abdomen by an uppei right 
lectus incision, the gastroduodenal area is exposed and held undei tension by 
drawing the stomach out and to the left The pyloric sphiiictei may be 
leadily located by the landmarks of the short, transverse veins, an elliptical 
area, including the anterior half of the sphmctei, is foimed by two curved 
transverse incisions, one on eithei side of the sphincter These incisions are 
carried down to the submucosa ot the stomach and duodenum The low'^er 
end of the elliptical area, including the sphmctei, is cut across and wuth the aid 
of the scalpel it is peeled off the underlying submucosa and again cut across 
at its upper extremity The resulting oval effect, exposing the submucosa, 
is closed by a continuous sutui e which unites the gasti ic and duodenal serous 
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edges Penetialion of the subnuicosa should he caiefull}^ avoided, especially 
on the duodenal side and should it occui, the oj^ening must be secuiely closed 
by sutuie Wide extension of inflammatoiy cedeina oi of scar tissue from 
a neaiby ulcer aie contiaindications to this opeiation because of the difficulty 
of placing holding sutuies m such pathologic tissue Ordinarily the ulcer is 
not distmbed, but m a feu instances we have deliberately excised the ulcei 
in addition to lemoiing the anterior half of the sphincter In three cases 
of acute peifoiation of a duodenal ulcer we have closed the peif oration and 
then resected the sphinctei When the 
opeiation has been piopeily perfoimed 
theie IS no appreciable narrowing of the 
pyloric outlet, although this occuried m 
one of oui eaily cases and required a 
secondai}' gastio-entei ostomy to lelieve 
obstruction The defect lemaming aftei 
removal of the oval piece of tissue con- 
taining half the sphmctei should be closed 
to contiol oozing from the incised edges and to avoid the chance of leakage, 
because the duodenal submucosa is verv thin 
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Fig 4 — Section thiough stomach and 
duodenum showing portion of pyloric muscle 
removed 


SUMMARY or CASES 

Thirt3'--one patients were opeiated on of whom twenty-seven were males 
and four females The ages by decades were eight in the third, thirteen in 
the fourth, four in the fifth, five in the sixth, and one m the seventh This 
senes of cases is obviously too small to warrant conclusive statements It is 
not offered for comparison with the results of other procedures used in peptic 
ulcer, but merely as a record of our experience 

All patients gave a more or less typical history of peptic ulcer , six having 
a history of hsemoirhage The duration of symptoms ranged from one week 
(acute peiforation) to twenty years An X-ray examination of the stomach 
and duodenum was made m sixteen cases and reported positive for ulcer 
in eight 

Operative Findings — Duodenal ulcer was found m twenty-thiee cases of 
which three were acute perforations Gastric ulcer was found in three cases 
of which one was an acute perforation, nine had cholecystitis, seven of which 
had an associated duodenal ulcer and two pylorospasm Pyiorospasm was 
found in four cases, two with cholecystitis, one with appendicitis, and m one 
It was the only finding One patient had a gastrojejunal ulcer 

Operative Pi ocedui es — The antenoi half of the pyloric sphincter was 
excised m all cases Additional operative procedures included excision of 
duodenal ulcer in four cases, gastrojejunostomy in one case, cholec3^stectom)' 
in nine cases, sleeve resection of the stomach in tv o cases One patient died 
in the hospital from uriemia Of the lemaming thirtj'' patients, eighteen 
reported to the follow-up service Of these, fifteen, or 83 3 per cent 
were completely relieved of symptoms, two reported marked improvement, 
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and one only model ale lelief X-iay studies made aftei opeiation in twelve 
cases showed no gastnc retention, no hyperpenstalsis and only slight deform- 
ity of the pyloric canal In one c,ise the stomach emptied more rapidly than 
noimal Anal)'’sis of fi actional test meals were made m nineteen cases before 
opeiation and showed the usual vaiymg values for free and total acidit}'^ 
Fi actional test meal studies weie made by Doctor Engel m eight patients in 
the follow-up service and found to be within normal limits , in no instance 
was theie an absence of fiee hydiochloric acid In our experience gastric 
anal} sis has been of little help eithei in the diagnosis or prognosis of peptic 
ulcer In this connection, ve believe Morton’s work in gastroduodenal analy- 
sis seems piomising He found that in cases of peptic ulcer and of p}lonc 
achalasia the duodenum alwa}S contained free hydrochloric acid while in nor- 
mal controls it w as absent 


COXCLbSIOXS 

Tlnity-one cases aie rcpoited in which the anterior half of the pyloric 
sphinctei was lemoced for the lelief of duodenal ulcer, gastric ulcer, gastro- 
jejunal ulcei , and pylorospasin 

The high pcicentage of beneficial results following this minor anatomical 
procedure seems to juslif} its more extended use 

The theoiy of the opeiation is based ujion correction of malfunction of the 
pyloric sphincter 
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THE MANAGEMENT OF RECURRENT ULCER FOLLOWING 

PARTIAL GASTRECTOMY 

By Donald C Balfour, MD 

OF Rochester, Minn 

A YEAR ago I reported before this association a group of fifty-three cases 
of recuirent ulcers following paitial gastiectomy These cases were divided 
into three groups (i) twenty-eight cases in which the ulcer was tound at 
opeiation, (2) twenW cases in which a clinical or rontgenologic diagnosis 
(or both) of lecuirent ulcei was made, but chiefly because of mild symptoms 
the patients did not come to operation, and (3) five cases m which the 
subsequent course pointed definitely to lecunent ulcei ation 01 was sugges- 
tive of It The cases 111 which the ulceration was found at opeiation weie 
classified accoidmg to the type of piimary resection and to the lesion foi 
which the primaiy operation had been done Since this lepoit three patients 
with lecurrent ulcers following paitial gastrectomy have been opeiated on 
at the clinic, making a total of thirty-one cases found at operation at the clinic 
There are certain inherent difficulties in the tieatment of these cases 
They are chiefly based on the fact that a chai actei istic of peptic ulcer is lecur- 
rence, a tendency which is. m some respects, moie marked than m any other 
disease The control of this tendency to lecur is accomplished with variable 
success by medical and surgical measures, and it is a tribute to suigical treat- 
ment that an adequate opeiation, in cases m which it has not been possible 
to prevent lecurrence by medical treatment, usually is successful There are 
some patients, however, in whom lecurience occurs 111 spite of radical sur- 
gical proceduies In these cases recuiience is due, in all probability, to an 
exaggeration of the 1101 mal tendency to lecur lather than to the addition of 
new causative factors, although the latter is possible 

There aie certain difficulties, also, m the evaluation of symptoms which 
develop or persist after partial gastrectomy In the first place lecuiience 
of dyspepsia does not necessarily mean the presence of ulcer, the symptoms 
may be due to other disease, either mtra-abdominal or extra-abdominal The 
symptoms also may be a result of mechanical impel fections m the anas- 
tomosis, or to disturbances in gastric function, which are quite independent 
of any recurrent lesion Recurrence of symptoms also may be due to local- 
ized inflammatory processes without the actual formation of ulcer, m such 
cases symptoms may simulate closely those of ulcer, although the pam is 
rarely as severe as m ulcer Difficulties in diagnosis also are encountered by 
the rontgenologist, since deformity from a previous operation will easily 
confuse mtei pretation , to make a positive diagnosis on rontgenographic data 
IS hazaidous as the irregularities visualized may be due either to deformity or 
to actual ulcer 

Difficulties continue to be found in determining the best method of treat- 
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mg' patients in whom iccunciue of symptonib suggcstnc of ulcei lia\c 
developed aftci p.utial gastreetomy If patients manifest mild symptoms, 
e\cn w'lth positive lontgenogi.iphie cvidenee of a ciater continuation of non- 
sin gical measines may be advised until all other possible means of relief 
have been definitely exh.iusted The dangeis of delay must be appreciated, 
how^evei, since a recurring ulcer after partial gasticctoni) more frequently 
wall be associated wath seiious complications than a primary ulcer, and the 
complications aie much moie difficult to deal with than those wdneh accom- 
pany primary ulcer Usually, however, the symjitoms are so severe, and expec- 
tant treatment has been pioved so inadequate that little choice remains as 
to fuithei management and operation must be performed 

1 he difficulties of medical and of surgical treatment in these cases arc 
wUl know'll It IS frccpientl) found that if iccurrence has developed, particu- 
iaily aftei moic than one icsectioii has been done, the patients do not dis- 
play the w'lllmgness to cooperate, wdiich is so desiiable Some patients obtain 
lelief by the use of sedatues and some, by taking milk at half-hourly inter- 
vals In many cases, long-continued disticss, loss of sleep, and deferred hope 
have brought about complete disability I hare been told repeatedly by this 
type of patient that a cigaiette relieves tension, so that some of these patients 
become cigarette addicts In some cases the pain becomes so severe or so 
persistent, particularly at night, that the patients ba\e resorted to opiates and 
become habitues 

Response to medical treatment m cases of recurrent ulcer is less likely 
than in cases of primary ulcer I am not convinced that this is abvays because 
m recurrent ulcer, the symptoms are more severe or that the possibility of 
quieting the activity of the ulcer is less than in primary ulcer, but rather 
that the long-continued discdnlity and particularly the repeated disappoint- 
ments have brought about hypei sensibility to pain It is a temptation to try 
every nonsurgical means suggested for the control of recurrent ulcer The 
use of vaccines has not, in my experience, been follow'ed by any definitel) 
good results The application of Rontgen-rays to reduce gastric acidity has 
been tried experimentally, and to a slight extent clinically, but, so far as I 
know, permanent good results have not been obtained It is important to 
eradicate all foci of infection before deciding that the lesion wall not heal 

Weir has demonstrated lecently ceitain facts m i elation to acidity, his 
data are based, in most cases, on repeated fractional estimations of gastric 
content, and, in some cases, on aspiration of gastric content at the time of 
maximal pain Of the tw'enty-nine cases of lecunent ulcer following partial 
gastrectomy, achlorhydria W'as present in 20 pei cent In 40 pei cent , gastric 
acid W'as definitely 1 educed, and in 10 per cent only w'as high acidity demon- 
strated This appears to be sufficient evidence that elimination of gastric 
acidity does not necessarily protect the patient against further ulceration 

The surgical treatment of recurrent ulcer follow'ing paitial gastrectomy 
cannot be conducted on the same basis as that employed m pi unary nicer 
chiefly because the patient alieady has demonstrated that in his case there 

536 



RECURRbNJ ULCER 1-OJU OWING PARJ]y\L GASiRF.CJOM\ 


ib a distinctly highei liability to lecmience The pin pose of opeiation foi 
pnmaiy iilcei is not only to lelieve the patient of the symptoms of the ulcei, 
but to piotect him against leciuience If both objects can be obtained by a 
conseivative operation, so much the better The fact that lecurience takes 
place m such a small peicentage of cases after a properly performed conser- 
vative primary operation, based on adequate indications, means that if leiief 
of symptoms can be accomplished by a conservative operation, there is little 
justification m doing a ladical operation This is particularly true in view 
of the fact that moie ladical primai}'- procedures do not assure piotection 
against lecurrence 

Incomplete opeiation foi ulcers that lecur following partial gastiectomy 
piobably will fall in its dual pin pose, that is, lelief of symptoms and pio- 
tection against fuithei ulcei ation ITowevei, fuithei lesection is often tech- 
nically very difficult, and the stiigeon is confionted with a most seiioiis 
pioblem both from the patient’s standpoint and from his own 

There aie two types of such lecuiience m which a conseivative opeia- 
tion may be wai ranted First, aie lecurrences following the Billroth No i 
type of resection or of its modifications In these cases particularly, if obstruc- 
tion or impending obstruction is present, gastro-enteiostomy may bring about 
complete and permanent relief of symptoms The advantages, theiefore, of 
an indirect procedure m such cases should not be lost sight of, particulaily 
if the patient is in poor condition or if the inflammatoiy process is extensive 
Second, are lecurrences in which a protected perforation has occurred fol- 
lowing an extensive resection of tlie Bilhoth No 2 type with wide involve- 
ment of surrounding structures in the inflammatoiy process Prehminaiy 
jejunostomy in such cases will bung about maiked legiession of the inflam- 
matory process and will permit cairying out a radical proceduie with much 
gi eater safety as a secondaiy rather than as a primary procedure 

In all cases other than these, secondaiy resection is indicated The tech- 
nic of secondaiy resection does not require description before this Associa- 
tion There are certain general principles, however, which are woithy of 
mention It is most important, for example, that trauma, paiticularly to 
mucosa of the stomach and jejunum, be reduced to a minimum I am con- 
vinced that some recuiiences can be attributed to devitalization of mucosa 
near the line of anastomosis A second pimciple is that a ladical change 
should be made in the type of gasti o-entenc anastomosis A thud principle 
involves the use of a jejunostomy tube for feeding in cases in which the 
hues of anastomosis have been difficult to establish A fourth principle is 
that such patients must realize that eveiy possible conti ibiiting factor to the 
tendency to recurrence should be eliminated Tobacco and alcohol should be 
piohibited, foci of infection should be eradicated, a most meticulous dietar}'' 
regimen should be maintained, and pioper adjustment of bodily activit} and 
relaxation should be made The maxim of such patients should be "Alter- 
nate rest and labor — long endure ” 
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Discussion Dr CroRCL W Crilf, of Cleveland, Ohio, said that any 
disciission of this subject always broiurht out the limitations which both 
medical and surgical attack, in the last analysis, reveal lie hesitated to 
uHiochice any newv facts on a subject of this kind 

In hypothyioidism and myx-oedema hydrochloric acid is low or absent 
wdiile m hypeithyioidisni hydroehlonc acid is high Ner\ous excitation and 
adrcnakcmia tend to inciease the acidity of the stomach Associated wnth 
hypei acidity is an increased motility 

Doctor Ciilc mentioned that Itliss Amy Rowland Dr J I Farrell, and 
he had tested the following hyjiothesis Hydrochloric acid is ahvays present 
m the stomach, and the small intestine is alkaline throughout the entire 
biologic senes this alkalinity being assured by the pouring into the duodenum 
of the highly alkaline bile and pancreatic juice 

The acid stomach and the alkaline intestine, therefore form a great 
biologic battel}', consisting of the acid gastric juice and the great area of 
alkaline intestines sejiaratcd by the innumerable cells m the intestinal and 
stomach walls ■which thus constitute a dielectric partition 

Such an hypothesis is readily tested by measuring the jiotential betw'een 
the stomach and the intestine 

This measurement has been made, and there is found a large difference 
111 potential between the interior of the stomach and the interior of the 
intestine, amounting to approximately 25 millivolts Such an active, biologic 
battery w'ould create a continuous electrolysis, esjiecially at the pole of highest 
potential Such a battery w'ould tend to break down the gastric w'all by 
electrolysis , in other w'ords, it w'ould produce and maintain a gastric or 
duodenal ulcer, and an increased motility 

Among the excitants of increased acidity in the stomach and of hyper- 
thyroidism IS adrenalin Experimentally, adrenalin exerts a jwofound effect 
on the potential of the gastiic side of the theoretical battery and has but slight 
effect on the intestinal side 

Now', in a resistant post-operative, recurrent case of hyjierthyroidism it 
was found that unilateral adrenalectomy and resection of the cervical 
sympathetics stabilized the patient beyond the effect of the thyroidectomy 
alone Therefoie, it is proposed in a case of intractable gastric or duodenal 
u cer to perform a similar dekineticizing operation relieving the patient 
partially of Ins acce crating mechanism, bringing dow'n permanently the 
diffeience of potential of the great intestinal battery, hence low'ering the 
e ectrolysis, and lowering the motility the latter probably being one of the 
functions of the gastio-mtestinal battery 

Dr Arthur D Bevan, of Chicago, III, lemarked in regard to lecbnic 
of operations for pyloric stenosis “I rather think the Rammstedt operation 
has been developed so that one might speak of it as one of the most finished 
products in modern suigery We aie doing all of these operations under 
iocal^ anaesthesia I think that is tremendously impoitant 

Most of these children go to sleep under local anaesthesia if they are 
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given a nipple and a bottle, if the local ansesthesia is properly handled In 
order to prevent the escape of the abdominal contents during the operation, 
there is an anatomical fact in connection with the operation which is very 
important It is this In the child the liver comes pretty well down below 
the costal arch The infiltration should be made in the right rectus and the 
incision should be made so that two-thirds or three-fourths of the muscle is 
left on the outer side Then as you open this incision with retractors you 
come down to the liver The liver should be the one stiuctuie that fills this 
entire field, and the lower part of the peritoneum should not be divided 

“We found in quite a series of cases that this technic has prevented the 
escape of any of the abdominal contents and made the operation simpler 
The liver then is lifted up, the stomach is pulled into view, and the operation 
is pel formed In dividing the tumor we have found that it is simply neces- 
sary to divide the peritoneum and then to do the rest of the dissection with 
very small forceps, a mosquito forceps oi a small artery forceps In that 
way you can avoid injuring the duodenum 

“We do not attempt to divide anything but the peritoneum Then we 
spread the tumor apart down to the submucous layer, and bring out the 
mucous tube without any further division 

“The third point that I should like to emphasize is the importance of 
preventing a possible evisceration some days after the opeiation, because 
wound repair is very often very slow in these little starved children At the 
end of ten days you may not have any more wound repair than may occur in 
a normal child in three or four days, so that provision against evisceration 
must be maintained for about twenty days This is best obtained by adding 
to the ordinary closure of the incision two or three small button sutures 
which can be left in fifteen or even twenty days if necessary ” 

Dr Allen O Whipple, of New York City, reported the results at the 
Babies’ Hospital of New York in the treatment of pyloric stenosis in infants 
The total number of cases that were operated on at the Babies’ Hospital 
was 648 Of these Doctor Downes’ and Doctor Bolling’s cases, together, 
number 584, Doctor Bolling having performed the larger number, 384 
The total mortality for the whole series is a little less than 5 per cent 
Doctor Downes wishes to emphasize particularly that in Doctor Bolling’s 
private cases, 76 m number, the mortality was 2 6 per cent 

In recent yeais at the Babies’ Hospital the operative mortality in p3doric 
stenosis has lapidly decreased, owing to the fact that this condition is better 
understood generally, and the patients come to operation in better shape than 
formerly It is also due to the fact that treatment before and after operation 
IS better understood The liberal use of transfusions and saline solution have 
aided materially m obtaining these impro\ed results The technic of the 
operation as done follows the original Fredet-Rammstedt method Late 
results 111 cases done as long as fifteen years ago show that these patients are 
restored to normal health by this simple operation and de\elop in e\er3 wa}' 
as well as other children 
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-An itonu of flic liunnn iicritoiiciim, 
Ifuntington, 1903 


A fulthci icpoit sliows that sixly-fom cases Ime also been clone by 
Doctoi Donovan ,it tbe I’l.ibics llosjntal, with a moitabty of less than 6 
pel cent 

Dr Ltonaro Fri:i aian of Denvei, Colorado, discussing Doctor Brow'iis 
paper on hypcrtiophic congenital pyloric stenosis, said that the causation is 
not cleat in ever} thing that he had read on the subject It is usually attributed 

to spasm in the pyloric muscle, and that 
seems to be a verj reasonable solution 
Yet theie arc objections to this Spasm 
occurs in a good many muscles in the in- 
testinal tract It occurs verj frecjuently in 
the p} lone muscle and yet a tumor does not 
deielop Spasm occurs also in the cardiac 
opening of the stomach and yet we see no 
tumors Anal sjiasm is a very common 
thing, lasting for a long time, yet tumors 
of that muscle de' elop 

In the next place, these tumors m 
pyloiic stenosis m infants appeal \cry shortly after birth They are found 
a few' days after They haAC c\cn been found at birth, and they have also 
been found, a number of times, in the foetus before bnth It is very diffi- 
cult to undei stand how pyloric tumor could develoj) in such a muscle wnthout 
having some length of time to do so Also it is not known that spasms occur 
111 the pyloric muscles of unboin infants 1 o this mav be added wdiat Doc- 
toi Browm has said — that 
these muscles do not dis- 
appear after the symp- 
toms disappeai and the 
patient is supposed to be 
cured 

If these tumois are not 
due to muscular spasm 
what are they due to^ It 

occurred to Doctoi Free- , ,00-1 

man some yeai s ago — 

and he stated he has spoken of it elsewdieie — that they were jirobablv rever- 
sions to an aiicestial type These thiowdiacks to ancestral tyjies are quite 
common in the gastro-iiitestinal tract as is knowm They can all be referred 
back to some animal in a low'ei line of existence If that is so, then what 
annual is of particulai inteiest^ 

Take for instance the graniiiiivoi ous birds The gizzard in these giaim 
nivorous buds is situated in exactly the same spot as the pyloric tumor under 
discussion Also, in some of the rather higher mammals, the same soit o 
thing IS found In the animal called the colored anteater, foi instance, there 
IS a stomach The outlet of the stomach is occupied by a heavy miiscu ar 
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tumoi in the same situation as the tumor in hypei trophic pyloiic stenosis 
This IS a suggestion of causation 

Dr J Shelton Horsley, of Richmond, Va, spoke of lecurieiice of 
peptic ulcei aftei opeiation, oi aftei medical treatment, which is always 
interesting Doctor Finney has shown that it recurs fiequently aftei medical 
tieatment Othei analyses of series of medically tieated ulcei s have appeared 
in the Amci icon Joui nal of Medical Sciences some time ago These show an 
even more impiessive percentage of recuirences 

He said that it seemed to him unfortunate to divide the tieatment of 
ulcei s of the stomach into medical and suigical tieatment There must he 
medical tieatment m all of the cases, and there must be surgical treatment 
m some of them The type of tieatment that is adopted may have something 
to do with it Diagstedt, some j^ears ago, showed that the best way to make 
an experimental peptic ulcei m a dog was to put a senes of sutuies in one 
poition of the p)doiic mucosa This mucosa secietes alkaline material and 
IS peculiarly liable to development ot peptic ulcer He has been doing a 
p)^loroplasty for a good many yeais, and he found a great number of recui- 
rences at first, as many as 25 per cent He tried to trace cases accurately 
The recurrence was along suture lines He put in sutures and tied the knots 
in the pyloric mucosa Usually the recuirence has been at the end of the 
suture line where the knots were Since that experience, he has abandoned 
sutining the pyloric mucosa, and has dispensed with the mnei low of sutuies 
He sutures the peritoneal and muscular coats of the stomach, catching the 
vessels on the submucosa and when the duodenum is leached the whole 
wall of the duodenum is caught 111 the suture At the upper portion of the 
wound the suture merely approximates the peritoneal and muscular coats of 
the stomach — again taking caie not to clamp the gastiic mucosa of the pyloius 
with f 01 ceps This method controls the bleeding satisfactorily 

He IS using the pyloroplasty in a more restiicted field than at fiist Fie 
thinks, however, that it has a definite field In cases m which there is pei- 
sistence of a small, shaiply marked ulcer of the first part of the duodenum, 
without adhesions 01 sui rounding infiltration, this operation seems indicated 

Since using the operation in a rather restricted field, he has had no leal 
marked recurrence except in two cases, and those cases were easily cuied by 
medical treatment If the lecurience were a jejunal ulcer after gastio- 
enterostomy, instead of a duodenal ulcer after pyloroplast)’-, the situation 
would be much graver 

In regard to the operation that Doctor Deavei described, he is wondeinig 
whdt the later results will be If you take out a part of a sphinctei it probabl}'^ 
lepaiis by connective tissue That connective tissue tends to contract It 
contracts more readily in some areas than in others The profession knows 
there is a pi oneness for stricture to occur at the pylorus and such a stenosis 
Js often very difficult to cure Then after this operation the posteiioi jiait 
of the sphincter with its neive supply is left intact It might be bcttei to 
divide the sphinctei ends and interpose the gastiic wall as 111 the pyluropl.isty 
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he had mentioned, oi to dcstioy at least a portion of the nerve supply of the 
pylorus by the j)roccduie of ^Yalter Hughson, who resects some of the gastric 
blanches of the vagus ner\e. which is easily done Certainl}’- there would be 
no dangei of stenosis after either of these operations 

Dr WirxiAM D J-lACf.ARD of Nashville, Tcnn , supported what Doctor 
Bevan had said about the usefulness of local anaesthesia in the infants with 
pyloiic stenosis 

He did his fust case m 1916, and since then has had no occasion to use 
any other type of aiiccsthcsia lie has had no difficulty with evisceration 
As a matter of fact, the little people do not make very much fuss He 
thinks it IS not any woi se for them than w hen they have their ordinary change 
of raiment 

He wants to call attention, too, to an unusual complication that can occur 
The profession thought when it got past haemorrhage and peritonitis that all 
of its dangers ^\elc gone But Doctor Haggaid recently had a fatal issue 
fiom alkalosis m an infant that had been earned along by feeding for a 
prolonged peiiod of si\ weeks Althougb the operation was very satis- 
factorily concluded, within twehc hours the infant had major convulsions 
follow'ed by a number of smallci ones, and tbough every agency to overcome 
the alkalosis w'as employed he perished ITe e\ en w ent so far as to use the 
parathyroid injection wuth the hope of establishing the calcium metabolism 
and thereby make the base for his acid production It is the only time he 
has heard of post-operative alkalosis after the Rammstedt operation 

Dr Willy Mevlr, of New' York City, said that at the coming meeting 
of the American Gastro-cnterological Association, w'hich is to take place at 
Atlantic City w'lthm a few' da3's, a discussion on the cause and management 
of recurring gastric ulcer after partial gastiectomy is on the program One 
colleague is going to report that in ten patients the left vagus verve w'as 
divided from the abdomen, w'lth the intention of reducing the recurrence of 
pain and intense acidity Those patients remained cured Of course, it 
would be better if fifty or sixty such cases could be reported instead of ten 
If coiioborated by others, more favorable reports w'lll appear quickly The 
operation is not difficult technically 

He mentioned this, because it has been his impiession m operations on 
the stomach, also after gastro-enterostomy, that the gastiic and the entire 
sympathetic nervous system play an important role during the immediate and 
later after-treatment 

He thought it deserved to be mentioned in this discussion that in ten 
cases of this resection of the left vagus neive, done premeditatedly, there had 
been observed no lecuiience of pain and hyperacidity 

Dr John C Oliver, of Cincinnati, Ohio, said that Doctor Browm s 
reference to a case of congenital pyloric stenosis reminded him of a, case 
wdnch he lepoited to this Society six or seven years ago, and gives him the 
opportunity of reporting on the man’s condition at the present time 

This man was fifty-one years of age at the time He made a diagnosis 
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of pyloric stenosis of the congenital type with a great deal of fear and 
trembling He also did a Rammstedt operation with a gieat deal of fear 
and trembling He is glad to say that this man, at the present time, seven or 
eight years afterward, is perfectly well and has gained forty pounds 

Dr Charles H Mayo, of Rochester, Minn , said that he believed the 
primary cause of ulcers of the stomach was acids Next he looked on them 
moie and more as having to do with the sympathetic neivous system Various 
changes m circulatoiy conditions would have to be present in older to have 
the several factois that would be necessary for an ulcer to develop 

We talk of the healing and recurrence of ulcer He does not believe 
that any ulcer that has given two or three periods of trouble heals at all 
between the attacks, whether there is pain or not In the old vaiicose ulcei 
of the leg there is perhaps a similar condition In these cases, there is a big 
sole that looks painful but which does not cause pain One man with a 
varicose ulcer said that usually he had no tiouble at all However, '‘When I 
am laid up,” he said, “there is a purple spot around the thrombotic area 
I cannot walk I have to keep it hot and I have to keep still There is a 
little red spot on one side ” 

The little thrombus is at the margin of the ulcer that is getting larger 
As this spot appears, pain comes on and the symptoms of ulcer develop 
Years ago he cut the nerves around ulcei s of the leg For about three 
years he has been cutting nerves m cases of gastric ulcer Leiiche has been 
running a knife around the stomach at the pyloric end, about an inch and a 
half above the pylorus, and cutting the sympathetic nerve sujDply After 
doing a good many for a year, he was opeiatmg one day and one of the 
1 ontgenologists, standing by him, asked him what he was doing He said he 
was cutting the innervation, to see if he could relax the pylorus The 
rontgenologist said, “You should go above the angle of the stomach An 
ulcer at the angle of the stomach will produce more spasm than an ulcer m 
the pyloric end of the stomach or the duodenum ” 

He began to cut the big i ight vagus nerve, and the gastric artery, cutting 
through the lesser omentum halfway between the cardia and the angle of the 
stomach But this does not interrupt all of the vagal supply, because, as in 
the Leriche operation, m which the outer coat is peeled from a section of the 
artery of the leg to eliminate the sympathetic supply of the artery in the lower 
part of the limb, many fibres of the sympathetic neives are supplied to the 
arteiy at lower levels and relief is, therefore, for four or five months only 
By cutting as he has described, all the tissue, including the artery, would be 
severed Nevertheless, if the fingers are inserted under the short side of 
the stomach and pull is exerted on it by lifting it a little, creases will be 
found Each one of them is caused by a thread-like nerve fibre that is as 
stiong as silk The vagus nerve has branched higher up and the branches 
have spread out A number of fibres will be found You can work the 
knife through them until they pop 

Doctor Hartzell studied the effect of section of the vagus nerves in dogs 
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In some animals, he sectioned the vagus neives just above the diaphragm 
and found that there was a marked reduction m both free and total acidity 
In othei animals, he sectioned the vagal blanches in the abdomen and found 
that although the fiee acid vas somewhat i educed the secretory curve ivas 
shoitei, and the stomach emptied more i.ipidly 

Doctor Mayo finds that by cutting the nerves m the human being he 
has caused i eduction of acidit) It takes many years to know^ wdiat you 
are doing and to deteimme whether it is going to be better than anything 
else But it is mtei esting to see that the acids arc low'cred by tbe procedure 
he has outlined 

Dr John L Ymts, of iMilwaukcc, Wis , remarked that there are a few 
facts that merit emphasis Subcompetence of gastric or intestinal segments 
is the lesult of lesions in the neuromuscular apparatus Purely functional 
disorders are a myth Subcomiietencc causes passne obstruction wdiich inter- 
feres wMth digestion and impairs morale, and even when not associated with 
ulcer demands eonection A majority can be corrected wutbout operation, 
but when this is imjiossiblc, operations aic indiealed onl} in tbe patients of 
some physical and mental stamina 

When subcoinj^etcncc and ulcer of the stomach or duodenum coexist, the 
subcompetence is possibly incidental but moie often is either tbe cause or 
the lesult of the ulcei If causatnc, subcompetence occurs in distal intestinal 
segments, provokes retrograde hyperperistalsis in stomach or duodenum and 
thus contributes to the development of ulcei If consequential, subcompetence 
occuis m stomach oi duodenum, the result of previous hyperperistalsis inci- 
dental to the development of the ulcei, and contributes to stasis oi retention 

Distui bailees in the gastro-intestinal gradient cause indigestion, restora- 
tion of the gradient relieies indigestion If intestinal subcompetence con- 
tributes to tbe development of ulcer, it is futile to treat tbe ulcei and neglect 
tbe cause 

There aie three objectives in treating patients suftering from ulcer (a) 
Relief from symptoms, (h) lemoval of tbe lesion, and (i) restoration of 
tbe giadient If gastiic oi duodenal subcompetence coexists wntli ulcei, the 
opeiation of election removes the ulcei and restoies the giadient rathei than 
normal anatomic i elationships We believe, therefore, that subcompetence 
of gastro-intestinal segments is theiapeutically significant either as an inde- 
pendent lesion or m causal or consequential lelationship to ulcer, and that 
inasmuch as maintenance or restoration of the gradient is the objective of 
gastro-intestinal therapy, subcompetence must be duly considered m 
all aspects 

Dr Donald C Balfour, of Rochester, Minn , said he believed that such 
operations as Doctoi Deaver has desciibed and those wdnch are designed to 
simplify tbe management of peptic ulcer aie very w^ell w'^orth wdiile The 
simpler the method by wdnch the symptoms of ulcer can be permanently 
controlled, the better it is for the future of the patient 

The second point is one w^hich he mentions wuth some hesitation, since 
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c\ciyone lecognizes the place which Doctor Finney holds in the field of 
gastric surgery Any figures which Doctor Finney presents caiiy the weight 
of authority It would be most important, therefore, to know the cause of 
death of these patients, and also to know whether the primary diagnosis was 
finally established It seems astonishing that such a high death rate should 
have occurred m the first six months after indiiect opeiations foi duo- 
denal ulcer 

Twelve years ago msuiance actuaries showed that in 3000 patients who 
had been operated on for duodenal ulcei, the life expectancy was actually 
better than that of the general population group of the same age and sex 
This IS at such variance with the figures presented this afternoon that it 
seems probable that reconsideration of the cases Doctor Finney has included 
in his statistics would disclose an explanation for the disci epancy between 
tlie two reports 


35 


545 



PROCESS OF UNION AFTER FR VCTURE 

El Fki:dli{ic AV BANCuorr, I\ID 

or Ni w 'ioiiK N "i 

moM Tin LAJJOiMTOHii^s Of Tiir nuvimffsT of fsUKoffn coufoi oi niisiciASs A^D 
feUimfONS, con M HU UMVfHSin 

In the repair of fiactuies there are certain steps in the process that we 
know, and there ai e othei jihases ahonl w Inch we must theorize until our 
knowledge increases It would seem ad\isahle to present before this Asso- 
ciation the things we know and the tilings we surmise 

We know the gioss steps of rcjiair — that is haemorrhage resulting from 
the injury — the later output of callus, at first gelatinous m consistency and 

later becoming calcified, 
w ith resultant union Mi- 
croscopically w^e have 
observed the hsemo(r- 
rhage, the ingrow'th of 
wandering cells, the for- 
mation of granulation 
tissue, and, later, the ossi- 
fication of this connecr 
tive tissue 

We do not know, al- 
though w e may surmise, 
the exact type of cell that 
enteis into this reparative 
process AA^e do not know’ 

Err t — CurettinRS three dijs iftcr frncturt of pitclh Note the particular aCtlVlt}’ of 
fibroblasts imading blood clot, beginning calcification of stroma {Ins cell AA'^e kllOW little 

of the physicochemical changes that turn calcium and phosphorus into bone 
Therefore, it w’ould seem advisable to leview’ briefly wdiat w’e know’ about 
the healing m fractures, and then to attempt to build up from the various 
theories a working hypothesis wdiich will be of service in the clinical treat- 
ment of patients with bioken bones 

What We Knozv About Repan tn Fractiues — Gross Description of 
Repair Aii}’ force sufficient to bieak a bone, whethei it be by direct or indi- 
rect violence, must by necessit}’’ injure the neighboring soft tissues — muscles, 
blood vessels, lymphatics and frequently nerves, skin and subcutaneous fat 
In our rabbit experiments the femur was broken wath a single tap of 
a hammer No immobilization of the leg was attempted On inspection ten 
hours later the muscles w’ere badly traumatized , hasmorrbage extended 
between muscle bundles and along fascial planes often to an astounding dis- 
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tance from the somce of 
injury In the muscle 
bundles the hfemorrhage 
seemed to bulge the fibies 
out, which would account 
foi the difficulty in re- 
placing fractured ends 
some time after injury 
When this experi- 
mental fiacture was ex- 
amined ten days after 
injuiy there was ovei- 
ndmg of the fragment 
and an extensive callus 
foimation which sur- 
rounded the broken ends 
and extended well out 
into the muscles It was 



Fig a — Artist’s sketch of nine day callus Note arrange 
ment of blood vessels, areolar tissue and callus A Blood 
vessel B, Callus C, Connective tissue 
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Fig 3 — PhotomIcro^r^ph of eleien daj callus Note arrange 
meiU of blood \essels areolar tissues and callus The trabecula: 
tend to form about capillaries and the ‘ bone cells’ are apparentlj 
lorincd bj the inclusion of fibroblasts in the bone forming 
process 


possible to move the frac- 
tuied ends in an angulai 
7one, but even with the 
skin and surrounding 
muscles removed it kvas 
almost impossible to use 
sufficient force to bung 
the fiactured ends in 
apposition and correct 
overriding 

This gelatinous con- 
sistency of the callus 
explains the difficulty ex- 
perienced in attempting 
the late reduction of 
fractures under anaes- 
thesia by manual traction 

On cutting this callus 
with a knife a distinct 
grit of the tissue could 
be felt The areas where 
there had been hicmor- 
rhage showed pigmenta- 
tion and gradual absorp- 
tion of the clot Later 
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examinations revealed union with overriding and dense infiltrative callus 
M\ci oscopic E'lamnialwu — Immediately after injury torn muscle fibres are seen 
with iTcmorrliage extending out through the muscle bundles and follow’ing fascial planes 

Some sections examined 
showed a surprising amount 
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Tig 4 — Artist’s sketch of twchciH} fneture showinK cil 
Ins bciicith the periosteum, pcnctritinB the mcdtilHrj ciMt> nnd 
extending oiitwnrd tounrd the muscles A, Periosteum B Pcrios 
tell hone C, Cortex D, MediilH C, Aew bone, with hi\er 
snn sjstcm it right ingles to shift 


of free blood dissecting be- 
tween the muscle bundles in 
the direct neighborhood of 
the fracture Sections three 
to five da>s after fracture 
show'ed fibrin formation in 
the clot m the region of tlie 
fracture with connective tis- 
sue cells beginnmg to in- 
filtrate the fibrin Here and 
there could be seen small 
areas wduch stained more 
densely, showing beginning 
ossification (Fig i ) Sec- 
tions examined ten dajs 
after fracture show-ed rare- 
faction of the cortex in the 
neighborhood of the fracture 
with absence of nuclei in 
the bone cells m the immediate \icintH (Fig 8 ) There were also areas where decal- 
cification had occurred and apparentlj small spaces formed m the bone Surrounding 
the fractured ends there had been a definite ingrowth of tissue suggesting granulation 

tissue The vessels ran in 

general at right angles to the 
cortex and apparently the^ 
had grown in from the peri- 
osteum and the muscle 
structures at the periphery 
and had also growm outw'ard 
from the vessels in the 
medullary canal A some- 
what definite pattern was 
visible wduch suggested a 
structure almost comparable 
wnth the lobules of the liver 
That IS, one could see a 
blood vessel and around it an 
area of areolar tissue and 
beyond this at the periph- 
ery an area of deposition 
or secretion of osteoid mate- 
rial (Figs 2 and 3 ) This 
osteoid tissue surrounded and 
incorporated the cells in its immediate neighborhood and it was ahvays 111 the avascular 
areas In places there were dense areas of cartilage cells m w’hich there were irregular 
darker staining areas, apparently due to increased calcification In the zones where 
cartilage, connective tissue and bone joined there was a gradual transition m t ic 
appearance of the cells (Fig 7 ) It was impossible in these transitional zones to 
determine the exact character of the cell involved 

548 








- - f’V" 

'"W? 




Pio 5 — High power view of curettings remo\ed from 
dvy old fracture of human femur At the penpberj 
tion in the newr fibrous tissue, remnants of striated mu 
seen caught in the callus See Pig 6 
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Ihis osteoid tissue surrounding the fracture /one often extended well out into 
the muscle bundles, and was seen transversing the zone between the fractured ends and 
through the medullary canal 
(Figs 4 , 5 and 6 ) 

In sections taken three to 
four weeks after fracture, 
osteoid tissue was seen to be 
gradually assuming the char- 
acteristics of the haversian 
canal systems The prolifera- 
tion of the osteoid tissue oc- 
curred at the expense of the 
areolar tissue immediately 
surrounding the vessels The 
exuberant callus had lost its 
osteoid staining characteris- 
tics and more closely resem- 
bled scar tissue Where the 
periosteum had been stripped 
from the bone the vessels of 
the osteoid tissue ran at right 
angles to the long axis of 
the shaft 

Sections of linear frac- 
tures observed eight months 
to one jear following frac- 
ture showed the reestablish- 
ment of the medullary canal 
and the reestablishment of the normal alignment of the shaft when proper reduction 

hafi tieen performed The 
'Xx'A' V j ^ haversian canals in the frac- 

ture area ran at right angles 
to the shaft in contradistinc- 
tion to the normal parallel 
arrangement of these canals 
The reestablishment of the 
normal alignment of the ha- 
versian canals apparently pro- 
ceeded by so-called creeping 
replacement 

In comminuted fractures 
where fragments had been en- 
tirely separated from their 
blood supply, no nuclei were 
observed at t\%o weeks fol- 
lowing fracture At four to 
five w’ceks following fracture 
the haversian canals of these 
fragments contained blood 
\esscls with apparentlj In- 
mg red blood cells Imme- 
diately surrounding these haversian canals one to two lajers of bone cells with active 
staining nuclei were observed Elsewhere no nuclei could be seen (Figs lo and n J 
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Fig 6 — Artist’s sketch of . 

Twelve day human fracture A, Muscle fibies B, Blood ves 
sets C, Callus 
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~~l’racture of dog's humerus, seventeen days There 
‘if fragments Note gradual transition of con 
nectne tissue cells to bone cells 
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At eight months to a yeai it is impossible to identify fragments on micro- 
scopic sections Here and there areas of bone wheiein the nuclei do not 
stain suggest the location of the bone fragments It is reasonable to assume 

that these fragments have 
acted as an extensive 
source of calcium and that 
the vascular channels in 
these fragments have been 
ntili/ed by the granulation 
tissue in the formation of 
the new bone 

I belie\ e that the proc- 
csses above described 
occui in fractures in the 
normal process of repair 
Wc know these various 
stages We do not knoii 
the origin of the cell that 
enters into the primary 
osteoid tissue Various 
authors attribute the ori- 
gin of this cell to (i) 
Osteoblasts which are set 
flee by the fracture, (2) 
to cells arising fiom the periosteum and endosteum, and (3) to osteoblasts 
which arise by' a proc- 
ess of metaplasia from 
fibi oblasts 

Considerable work 
has been done m re- 
cent times to throw 
doubt on the existence 
in adult life of any 
specific cell having os- d 
teoblastic function 
I believe that too 
great importance has 
been placed on the na- 
ture of these cells, ex- 
cept from a stand- 
point of academic in- 
terest Fiom a study of the repan of fractures in human subjects as well 
as m experimental animals it is my conviction that the future of the repair 
of a fracture depends almost entirely on the immediate local treatment that 
the patient receives and very little upon the systemic metabolism of the 
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rio 8 — Artists sketch of Ittowtcks fncttire in do;, Liimr 
fncture ininiednttJj treittd Vote nhseiicc of nuckt in cortex 
and dtminenlirxtion int,ro\\th of callus jieriiciidicuhr to s/nft 
'I Caitihgc B, Adjacent cortex with destruction of miclei C 
Callus D Isormal cortex L Cjst formation in cortex — lione 
atropln 



Tic. 9 — Three weeks’ fracture of radius ard r 

Imaiediacelj treated by too UgUt circular plaster ^ 
pair I Cortex B Medullary canal C, Interosseous , 

D Corte £ Cjst formattoti—failure of ingrowth of granuia 
tion tissue £ Slight attempt at union 
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individual That is, il a fiacture is immediately treated m a manner which 
will replace as far as is feasible the fiactured ends m suitable apposition and 
allow for the oiganization of the clot and the mgiowth of granulation tissue 
with its accompanying vessels, repair will inevitably follow 

Clinically, this means that if a fiactuie is so treated that theie will 
be no constriction oi obstiuction to its blood supply and that theie is suffi- 
cient immobilization to 
allow the ingiowth of 
granulation tissue with- 
out its being constantly 
broken up and interfered 
with by the movement of 
the rough fractured 
ends of bone, repair 
will proceed m an 
orderly manner 

The Things We Do 
Not Know About Bone 
Repan — i We do not 
know the origin or the 
function of the cells that 
enter into the primary 
osteoid tissue Numer- 
ous experiments have 
been pei formed by trans- 
planting periosteum 
alone, and bone without 
periosteum These have 
been unconclusive be- 
cause of necessity some 
bone would be attached 
to the periosteum and 
some endosteum lining 
the haversian canals would be tiansplanted with bone fragments 

Bone may be produced expei imentally in almost any part of the body 
Microscopically it is bone, and grossly it resembles Ining bone Neuhof, in 
experiments at Columbia University, found bone almost universally in fascia 
lata tiansplants which he had used to fill defects in the bladder It would 
seem that any theory which accounts for bone i epair must account for experi- 
niental and pathological bone It is hard to account for experimental or 
pathological bone by aii}'^ theor}^ which presupposes that the osteoblast is a 
specific cell that must arise from either the periosteum or from part of the 
cortical bone As bone is a connective tissue it v ould be more reasonable to 
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Fig 10 — Comminuted fracture of dog’s radius 141 days after 
injuiY Note bone proliferation about fragment avith union 
Nuclei in fragment do not stain save in immediate vicinitv of 
have! Sian canals A Bone fragment B, Cortex near fracture 
zone C, New for ned bone about fragment , 
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assume that the so-called osteoblasts may be fibroblasts which, by metaplasia, 
aie tiansfoimed into bone cells 


2 We do not knou the particular activity of the bone cells We are not 
certain, although \\c may surmise, what action the cell has upon the pro- 
duction of bone It may so synthesi7C m its metabolism phosphorus and cal- 
cium, that it IS transformed into the triple calcium phosphate — the mam 

mineral constituent of 



bone On the other 
hand the cell may be a 
pacific agent and be 
caught in the precipita- 
tion of the calcium and 
phosphorus elements on 
the intercellular stroma 
of connective tissue 

Wells has stated that 
the niiiienl ash of areas ot 
calcification and areas of 
ossification are the same, 
that there is a fixed pro- 
portion of carbonate to 
phosphate, of iS parts 
weight carbonate and 85 
parts b^ weight of phos- 
phate Paiih and Samec 
ha^e shown that calcium 
carbonate and phosphate 
are soluble ni an albu- 
ininoiis solution m se\en 
times or more the amount 
of their solubihtj in water, 
so tint the^ could be 


I IG II — High power Mew of fngment seen in Tig 10 A, transported in this form m 
Tragment showing one Hjer of nuclei about haicrsnn canals 
B Bone proliferation with union about fragment Note gradual the blood 
transition of cells and stroma in this callus believes that a 

salt known as tribasic calcium carbonophosphate is carried to the seat of fracture bj 
the blood and is precipitated on account of the low' carbon dioxide content in this zone 
Watt in recent studies of calcification and ossification has showm that m areas 
of calcification, w'here there are no cellular elements, deposition of the calcium salts 
has occurred in minute spherical bodies and crj’-stalhne masses as would phisically occur 
in the deposition of minerals In areas of ossification, however, he believes that, as 
the new bone has a homogenous appearance, it is physically impossible for it to be a 
straight precipitation He states “(i) Calcium phosphate and calcium carbonate show 
characteristic easily-identified shapes of particles when precipitated in colloids , (2) the 
bone salts are not present as discrete particles in bone, and even in rapidly-growmg 
parts, show no evidence of being deposited by simple precipitation, (3) Barille has 
shown that calcium salts are transported to the bone in the form of a complex double 
salt, calcium carbon-phosphate, (4) evidence favors the view that the salts 111 bone 
are deposited by activity of the osteoblasts, as a secretory phenomenon ” 
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It has been shown that calcium phosphate and carbonate may be earned 
by the blood stream m sufficient quantities to provide for ossification Incom- 
plete experimental work now being carried on at the College of Physicians 
and Surgeons of Columbia Univeisity would seem to afford the basis for 
the possibility that the source of calcium foi fracture healing is essentially 
the site of fracture, and that the blood stream is not necessarily involved 
as a calcium source The calcium in the skeleton is more or less in a posi- 
tion of flux In certain cases of pancreatic fistulas and in breast milk it has 
been shown that calcium is utilized from the skeleton X-rays of bone 
immobilized for any period of time show the demineralization which occurs 
from disuse 

It IS well known clinically that a comminuted fracture produces moie 
callus than a simple fracture Experimentally if the comminuted fragments 
in such a fracture in a dog are removed, boiled, and replaced, union occurs 
m normal time and normal manner If the fragments, on the other hand are 
decalcified before replacing them fibrous union occurs, but no calcification of 
the stroma takes place 

In our studies of the ends of bones in the region of fracture there is suf- 
ficient evidence to warrant the belief that the calcium necessary foi the cal- 
lus may be taken from the immediate vicinity of the fracture 

Colloidal combination or involved inorganic calcium compounds have 
been presumed by the majority of experimental workers as the form in 
which calcium exists in the bone or m the blood stream It is suggested that 
calcium and phosphorus in the bone or blood stream may exist as an organic 
compound of tremendous molecular size, and they are allied with a carbo- 
hydrate radical, such as a calcium hexose phosphate Such a combination 
might be split off from the tremendous molecule of which it is a part by 
the activity of a hexose-sphtting ferment The latter might be the product 
of a specific osteoblastic cell, or might be freed by the death of connective 
tissue cells of any non-specific type Such ferment activity would be markedly 
affected as to its rate by relatively slight changes m the of the surround- 
ing medium Bone formation, whether the result of fracture, chronic soft 
part disease, oi of experimental efforts, is invariably accompanied by both 
qualitative and quantitative circulatory changes Here is a factor which might 
be used to explain local changes in the Pjj of the tissues at the site of bone 
production, sufficient to account for the variation in the degree of activity 
of any hexose-sphtting ferment such as has been described abo\e The 
Mork on this phase of the question is at present in a rather chaotic stale 
and the matter presented here is to be viewed in the light of possibilities 
uhich have aroused considerable thought 

Let us now see if we can chnicall}’^ adjust a w'orking hypothesis for the 
treatment of fractures, from conclusions drawm from the things we know and 
from the things we surmise in the treatment of fractures The most ini]>or- 
tant factoi foi the union of fracture is to ha^e the fractured ends in close 
apposition and to liaie an adequate blood supply to allow the ingrowth of 
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granulation tissue with the resultant ossification to form callus It appears, 
theiefore, that the clinical handling of a fracture should be centred more 
upon the local and immediate treatment of the injured limb than upon 
the general metabolism of the individual In rickets, which is perhaps one 
of the most noticeable metabolic diseases of bone, non-union after fracture 
is a lelative rant} 

It IS not our purpose to neglect the treatment of the patient Obviously 
fresh air, sunlight, good food and, later, physiotherapy are important adjuncts 
m the general treatment of the individual It is, nevertheless, the purpose of 
this paper to stress that the immediate local treatment of the injury is the most 
important factor in the cure of the individual 

Chincal Deductions ft out a Study of Bone Repan — i The ideal treat- 
ment of a fracture should he the replacement of the fractured bone in as 
nearly perfect apposition as is possible Union occurs with less output of cal- 
lus and therefore less infiltration of the surrounding muscles where the peri- 
osteum IS broken ^Vhen apjiosition is mechanically perfect there is con- 
sequently less interference w ith muscular activities 

2 The immediate replacement of fracture is advisable because several 
hours after fracture the swelling due to hminorrhage wdneh infiltrates the 
muscle bundles is so excessive that icplacement becomes difficult Overrid- 
ing IS difficult to coirect because the longitudinal fibres of the surrounding 
muscles are so ballooned-out by the haemoirhage that sufficient extension for 
replacement is almost impossible wnthout creating gi eater trauma Often 
extremities have to be suspended for several days m order to allow' sub- 
sidence of the sw'elhng before reduction can be attempted As a result pri- 
mary granulation tissue is interfered with and non-union may result 

3 Our pi unary efifort in the treatment of a fracture must be to allow' 
adequate circulation Robinson has show'n that, “since muscle is in a col- 
loidal solution, albeit retained in its foim by its sheath or its other fibrou« 
interstitial stiuctuies it w'lll have the physical characteristics of a fluid The 
pressure in and about muscles is gieatly increased by the trauma and resul- 
tant hcEmorrhage This pressuie may be resisted by heavy layers of tissue 
and by tightly applied splints, bandages and adhesive plaster or cases If resist- 
ance to expansion occuis, its effect w'lll be to dimmish or occlude the lumen 
of the arterial blood vessels, and thus prevent an adequate supply of blood 
from reaching the fracture zone ” If this persists for any period of time 
granulation tissue is readily transferred into scar tissue, which is the worst 
enemy of union 

4 In cases where i eduction is not attempted for several days the gela- 
tinous consistency of the callus interferes with the manual correction of over- 
riding Only long-continued traction may correct the deformity 

5 Operative treatment of fractures The ideal for operative treatment 
of fractures should be accurate replacement of fractured ends with the least 
possible trauma to the surrounding parts and the introduction of the small- 
est possible amount of foreign body to maintain replacement Immobiliza- 
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tion by external means, such as splints, cases, etc , must be so applied that 
the resultant swelling will not interfere with the necessary blood supply 

(a) Internal fixation of fractures by bone grafts* In order to have a 
successful graft three conditions must be met , first, the graft must maintain 
the shape of the limb , second, it must have its blood supply quickly reestab- 
lished, and, third, it must stimulate osteogenesis in the neighboring tissues 
In general, the smaller the giaft the more apt it is to stimulate osteogenesis 
about it, and the more likely it is to have its blood supply quickly reestab- 
lished McWilliams, in a thorough analysis of the various methods of bone 
grafting, read before the American Surgical Society in Toronto in June, 1921, 
came to the conclusion that the presence of periosteum upon the graft had 
very little influence upon its ultimate success He analyzed about 1390 cases 
in which grafts had been used Of these, 1170, with 820 per cent of suc- 
cesses, had periosteum, while 196, with 82 6 per cent of successes, 
were without periosteum Clinically, it would seem more rational to trans- 
plant the graft with periosteum attached because vascular adhesions of 
connective tissue to connective tissue (connective tissue of the host with con- 
nective tissue of the periosteum) probably occur quicker than the vascular 
adhesions of connective tissues and bare bone 

(b) Where foreign bodies, such as plates or screws or nails, are introduced 
to maintain a fracture m apposition by operative means, osteogenesis is inhi- 
bited in their immediate neighborhood If operative treatment of fractures 
is to reach its ideal it must perfect these mechanisms In fractures of the 
radius and ulna the relative size of the foreign bodies introduced to maintain 
alignment aie frequently out of proportion to the size of the bone It is 
the belief of the author that non-union occurs too frequently from this type 
of treatment because osteogenesis is interfered with to too large an extent 
Surgeons seeking ideal results must devise an improved operative technic 
for this type of injury 

(c) Fractures in children differ essentially from those in adults in that 
anatomical displacements of fractured ends often unite without resultant 
deformity In children, bone is much more pliable than in adults and frac- 
tures occur when bone growth is active The studies of late results show 
that often where there has been overriding of at least one inch. X-rays taken 
several years later show no shortening and it is often impossible to see the 
hue of fracture If we bear these facts in mind many unnecessary open opera- 
tions on children will be avoided 

6 The problem of non-union is not discussed in this paper for the rea- 
son that Conan gave an excellent presentation of this subject at the last meet- 
ing of this Association The author agrees n ith his findings, except perhajjs 
in some minor academic details 
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IS ACCURATE REDUCTION OF A FRACTURE NECESSARY’ 
By Astley P C AsnnunsT, MD 

Oh PuTLVDriPHIA, P\ 

The question that has liecn assigned me by the committee on this frac- 
ture symposium bears a certain resemblance to that popular hut unanswer- 
able question of not so many ye.irs ago namely, “How old is Ann’’’ It 
IS a question that cannot he answeied without some prehminar}'^ limitation 
and definition On the fate of it. two obvious answers present themselves 
Is accurate reduction necessaiy’ (’t'I of course* and (2) of course not* 

It becomes mj duty, then to attempt to define which fractures do, and 
udnch do not require accurate reduction And it is of course, first neces- 
sary to have a clear understanding of wdiat is meant by “accurate reduction ’ 
I think w'e must all agree that it means anatomical restitution of the frag- 
ments to the ]30sition the) occupied before tbe fracture occurred, and their 
maintenance m that position until consolidation has taken place This is 
wdiat our Fracture Committee 111 1915 understood b) tbe term “good anatomi- 
cal result ’’ (Tifliir Amo Siaq /Hwf . vol xwiii, p 784 1915) 

MEANS nv W'lIICII ACCURVTE REDUCTION MAY BE SECURED 

1 Manipulation and locking of the fiagnicnts may be attempted, usually 
until the patient anaesthetized, 111 such fractures as are more or less transverse 
and 111 wdiich it is evident that the fractured surfaces can be kept in apposi- 
tion either by the aid of splints, or by means of the position m wdiich the 
limb IS dressed This method applies especially to such injuries as supracon- 
dylar fractures of the humerus, fractures of the radius above the wrist 
(“Colles”), fractures of the neck of the feniui (mtracapsular), and most 
fractures around the ankle It is 11101 e difficult to secure reduction by manipu- 
lation 111 fractures 111 the shafts of long bones tbaii it is 111 fractures near 
joints, and even if secured, it often is impossible to maintain it by position 
or by splints 

2 Open 1 eduction zuitli 07 zuithouf inteoial splints may be attempted 
when efforts have failed to secure reduction by manipulation and locking of 
the fragments In some cases, 111 which it is w^ell knowm that attempts at 
closed reduction usually are unsuccessful, resort may be had at once to open 
reduction Such, I believe, are cases of fracture of the shaft of the radius, 
the ulna being intact, and the fiagments of the radius being transposed by 
which I mean that the fractured surfaces do not face each other, but are 
placed back-to-back, so that union probably will not occur 

After reduction has been secured by open incision, I believe the use of 
an internal splint usually is desirable, unless the fragments are so shaped 
that they are very firmly locked, and unless the surgeon is very sure of being 
able to maintain reduction by his external splints and dressings 
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3 ConHmtoiis tractwji until consolidation zs a method oi securing and 
maintaining reduction adapted to fractures whose fragments are of such a 
shape, or so much comminuted, that they cannot be locked m position even 
after reduction has been secured It is the method of treatment which I 
find particularly suitable for fractures of the shaft of the femur, and of 
the shaft of the humerus In the femur, weight traction is used , but in the 
humerus the force of gravity usually is sufficient both to secure fairly accui- 
ate reduction and to maintain it, the patient being ambulatory, and the wrist 
only (not the elbow) suppoited by a sling Of course, in both cases suit- 
able coaptation splints are emplo^^ed also, and in cases of fracture of the 
shaft of the humerus care must be taken not to allow overcorrection of the 
shortening to occur, since this favors delayed union or non-union In most 
fractures of the leg and ankle I find the Delbet method entirely satisfactory 
both for reduction and retention , reduction is secured by continuous traction 
(without manipulation) m a very few minutes, and is then maintained by 
accurate adjustment of moulded plaster-of-Paris splints (Ashhurst and 
Crossan Tians Amei Sing Assoc , vol xh, p 594,1923) 

DISADVANTAGES AND DANGERS OF REPEATED ATTEMPTS TO REDUCE 

Reduction should be secured within a few hours of the injury, at this 
time It usually can be secured without difficulty If the surgeon postpones 
reduction, he finds it increasingly difficult to secure, because the reparative 
processes of nature rvill not wait on his convenience Delayed and, especially, 
oft repeated attempts at reduction not only do great injury to the soft parts, 
but are quite apt to hinder the progress of union, with the result of delayed 
union, or even of non-union Water which is constantly agitated will not 
easily freeze 

Union IS the first desideratum malunion is less of an evil than non- 
union, though of course firm fibrous union m good position may give the 
patient a more useful limb than monstrous deformity with bony union I 
have in mind an aviator during the German War, who had firm fibrous 
union in a fracture of the humerus, without any deformity He continued 
active flying for many months under the belief union ivas bony, and with 
no disability, finally coming under my care at the Walter Reed General Hos- 
pital for refracture which was shown at operation to have occurred not 
through bony union, but through fibrous union I have also seen more than 
oue patient ivith only fibrous union of the shaft of the radius, with angu- 
lar motion easily detectable wdiile the muscles were relaxed, but which when 
splinted m the midst of a tightly contracted muscular mass become as rigid 
a'' iron But, I repeat, malunion of moderate degree is less of an e\il than 
"on-union, and I unhesitatingly declaie that it is better to lea\e almo^Jt ani 
fracture without accurate reduction than to secure the latter onI\ at the 
cvpense of firm union 

I know that there are some who will regard this as pernicious teaching 
and who belie\e it is dangerous to let it he known that anj'tliing short of 
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accurate reduction ever can be satisfactory But I am here to tell the truth, 
and I cannot believe that the truth on such a subject as this can do any harm 
JFItaf dcgicc of jcduclioii i? sufficients The answer to this question 
depends upon (a) the site of the fracture, and (b) the age of the patient 
In general terms it may be stated \\ ithout fear of contradiction that those 
fractuies which do ^^ell even without accurate reduction are those that occur 
m the shafts of the long hones (some distance from the joints) and w the 
young, especially those under six or seven years of age These limits may 
even be extended in individual eases (i) Fractuies near to joints do not 
ahvays requiie accurate reduction in the very young, (2) even in some 
adults accurate 1 eduction is not necessary m some fractures of the shafts of 
long bones Foi, after all, what we aim to secure is return of function, and 
it IS an undisputed physiological law that form depends upon function, and 
not function on form The bones of tbe }Oung are cajiable of vigorous 



jears Tricture of shaft of femur Xraas 
after attempts to reduce under anxsihesia 
Open reduetion planned W'^ard placed un 
der quarantine for scarlatina No opera 
tion See Tigs a and 3 



I IG a — Case I Tuo 
months after lnJ^lr^ Cal 
Ins bridges the large gap 
r irm union 


growth and remodeling, in response to the call of function , and it has been 
shown by Ridlon,*- Truesdell (Annals or Surglrv, vol Ixxiv, p 49 ^) 1921 > 
ibid, vol Ixxxviii, p 909, 1928), and others that accurate reduction may be 
actually detrimental in fractures of the shaft of the femur in childhood, 
resulting in eventual lengthening of the limb If the fragments had been 
left with a very little ovei lapping in the first place, the subsequent over- 
growth, due to the stimulation from the injury, wmuld meiely have equalized 
the length of the limbs, and would not have made the fractured bone longer 
than normal For many j^eais, m cases of fractures of the diaphysis, I have 
been satisfied with approximate reduction So long as bony uni on is secuied, 

* Ridlon {Ante} Jow Oith Sniff, vol vn, p 522, 1909) Two and one-half years 
after open reduction of a fracture of the fenioial shaft in a girl eight years of age, t e 
limb was two and one-quarter inches (6 centimetres) too long 
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and the shortening is inappreciable, and so long as the axes of the frag- 
ments are restored nearly to normal, I have never 3^et failed to secuie com- 




after injurj Union with right 
angle dcfornnli 

plete return of function, and in children eventually a restitution nearly of 
the normal foim 




I'lc t; — Ci'ie II Siv ^c^rs later Be 
fore the child was old enough to walk sjvon 
taiicou': correction of the defornnt' had 
occui red 




I n li — Case 111 Bcnnit Shirwiij Ire 
lure of shaft ol femur duriii oh tc tried <k 
liter} Position rf fr'^nitn’s •’itcr d-es* i) 


Casi, I — M G, bot scteii teirs of ^£rc , sinifk fneture of Mnit of femur, run 
o\er In watjon Not ember i, loi-? Condition of soft pirts bid X-rate ajter aUfrikled 
reduction under ana.sthe«ia are “^bown m Fitr i On account oi the t' ide sep'rat'on 
<if the fra^jmenf; shown in the lateral tiew I feared nt- i-uiuo i, m spijt, r>\ xht s 

tonth Ojieraticn was planned Inn could not be do 'e o,< m-'' tj n ojdo'e O r f sc^.r- 
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.'r r:..rr. 

(F,s 2) showed eallus bn<ls.„B ,!« w * r ' X"-"' 

/r'“ 

a yen " ihu zznrz 

Hjc mother had fallen with 


i 






(he infant (three months of 
age) m her arms When 
first seen (November 20, 

' 1915), three dajs after the 

mjurj, there was tenderness 
and swelling of the already 
\cry fat thigh, but no crepi- 
tus nor abnormal mobiht; 
was noted The babj was 
treated bj fiexing the hip 
and bandaging the thigh to 
the abdomen The rontgeno- 
gram, a tracing of which is 
shown (Fig 4), was made 
sixteen days after mjurs 
Union had occurred with 
right angle deformity Si\ 
y ears later, in 1921, 1 secured 
tlie rontgenograms shown in 
Figure 5 Before the child 
was old enough to walk 
spontaneous correction of the 
deformity had occurred 
Case III — A baby had 
Its femur fractured during 
delivery (1923) A skillful 
surgeon applied a \ery neat 
little plaster-of-Paris dress- 
ing to the fractured limb and 
pelvis , but the accoucheur 
after seeing the rontgeno- 
gram (Fig 6), showang 
right angle deformity and 
overlapping, brought the 
baby to me for my opinion, 
fearing the deformity would 
result m disability On my 
positive assurance that there 

the parents and thpir cause for worry, 

pleased to see Figures ya and satisfied, and three and one-half months later were 

straightened the femur '' ' ^ (fist the growth of the limb had spontaneously 

in all joints require accurate reduction almost 

, even m children, because even in the young malunion of a 
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Fig 7a — Case III 


At age of three and one half months 
posterior view ■■■''inus 


Antero 
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I'lG 7 b — Litenl Mew 


joint fractuie very fiequently causes lestnction oi loss of joint motion, and 
even if normal range 
of movement is pre- 
served, distortion of the 
axis often is encoun- 
tered (vai iis 01 valgus 
defoi unties in fiac- 
tures at the elbow) 

(Figs 8 and 9 ) But 
sometimes, even in frac- 
tures neai joints, nature 
will obviate by growTb 
a defoi mity w^bicb 
the s u 1 g e o n leaves 
uncorrected 

Casl IV — H K , four- 
teen years of age, who w'as 
admitted to the Episcopal 
Hospital August 14, 1928, 
presented an impacted frac- 
ture of the right radius, 
above the wrist, W'lth 
marked angulation due to dorsal displacement of the lower fragment , he had also a green- 
stick fracture of the ulna at the same level (Figs loa and lob ) The boy had also a 

_ _ fracture of the calcaneum, which confined him to 
bed The forearm fracture was purposely left 
unreduced, being lightly dressed on a straight 
splint, in the confident expectation that spon- 
taneous reduction would occur from normal 
grow'th of the bones Figure ii, from a 
rontgenogram made seven weeks after the 
injury, shows that this actually occurred, and 
Figure 12, from photographs I made five weeks 
- after the injury, shows even at this early date 
very nearly normal function 

Case V — H S , eight years of age, came 
to my clinic at the OrthopEedir Hospital Sep- 
tember 20, 1927, four weeks after a fall on the 
point of her elbow She brought with her 
X-ray pictures made at the time of the injury 
(Figs 130 and 13b), August 23, 1927, these 
showed a diacondylar fracture of the humerus 
by flexion, the condylar fragment being dis- 
placed forward into the bend of the elbow, but 
still in contact with the shaft fragment I 
advised no treatment, and asked the girl to 
return in a year At this time rontgenograms 
(Figs 14a and 14^) showed an entirely normal 
elbow-joint, and the clinical result was perfect, 
anatomically and functionallj Had the lower 
36 561 




I 


I 


\ 


\ 


\ 



Fig 8 — Cubitus varus following use of 
anterior angu’ar splint for supracondjlar 
fracture of humerus 
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fragment been displaced backward in this child, as in (he tjpical supracondjlar fracture 
“by extension," it is not likely though jkissjWc, tint full range of nio\emcnt would have 
been secured without accurate reduction, if the conchies bad been displaced laterally or 
mcdialh, the child almost ccrtainl3 would hare recoitred w'ltli a deformitj of cubitus 
valgus or varus, as in I'lg q 




Fig 9 — (. iiliitu'i virus fottoiiirif. suf'ncoiuljlnr frictiirt of )ni 
nierus (<i) Before ortnlut reduction of nnliimon (/>) \fter 
operjition iSolo tlie dols on iJie tvtertnl iiul intertill comlvle mil 
on tlic oleennon (tins cise ins reported in Ass vis of SuRctRV, 
\o! Ivi, 1912 p G47 Cibc 111 ) 


In adults it is more important to secure accurate reduction than in chil- 
dren, because adults are unable to remodel their bones to compensate for 

uncorrected deformities 
^ in tlic remarkable manner 

eveinphfied in the case 
histones of children 
w Inch I have just quoted 
(Cases I, ir, nr, IV and 
But even in adults 
very little if any disability 
w ill result from lack of 
accurate reduction of a 
fiactuic til flic shaft of a 
long hone, provided (1) 
bony union is secured, 
(2) the axes of the frag- 
ments are preserved, with- 
out angulation and with- 
out rotation of one frag- 
ment on the other, and (3) the shoitenmg does not exceed one centimetre 
Distoition of the axes, or rotation ot one fiagment on the other usually 
entails disability at least to the extent of pam and soreness in damp weather 
or after arduous laboi This discomfoit is more often experienced m a 
neighboring joint than at the seat of fractuie The lattei, indeed, seldom 
giv'^es rise to dish ess even if giosslj'^ defornred unless bony union is absent 
or unless the functions of the soft parts are mvmlv^ed The joint symptoms 
are due to disturbances in the w^eight-beanng axes, bringing strain on the 
ligaments, and provoking arthiitic reactions in the foiin of exostoses and 
osteophytes Tliese joint changes are most to be feared 111 the knee or the 
ankle, after fractures of the shaft of the tibia and fibula Both the knee 
and the ankle are hinge-jomts accustomed to working lu the same plane, 
and any rotation of one tibuil fragment on the other at once throw's these two 
important hinge-jomts out of alignment In fractuies of the femiii and of 
the humerus, compensation for slight lotatoi} deformity may be brought 
about through the medium of the hip or of the shoulder-joint, by which 
means the proximal fiagment can be rotated until the distal fiagment is 
brought into the most useful plane Neithei the ankle 01 the knee-joint pos- 
sesses the function of lotation, and therefore no way exists of compensat- 
ing for rotatory deformity m the tibia 
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Flo loa — Case IV Htmy Kuert four Fig joi» — Antei opostenor Mew of lesion Fig iia — Case I\ From \ rij seven 

teen years Frictuic of radius and ulna just shown in Fig loa weeks aftei injuiy showing spontaneous re 

above wrist, with marked displaceineiit of duction of deformity 

radial fiagments, which were puiposely left 
uni educed 
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Much moic haim 
than good often is done 
by insistence on securing 
accurate reduction of a 
shaft fiacture in an 
adult 

Case VI — AccidoIc Re- 
duction of a hiactuic of 
Shaft of Femui , Stiff Knee 
Out of zvoik eighteen months 
F C , twenty-four years of 
age, came to my elm c at the 
Orthopaedic Hospital Octo- 
ber 9, 1928, compldinmg of 
immobilitv of his right knee 
The shaft of his right femur 
had been fractured Septem- 
ber 7, 1927 , he also sustained 
a fracture of the skull and a 
fracture of the right ulna 
Because of failure to secure 



accurate reduction of the 
fracture of the femur, open 


Fic Tib — Case V Literal \te\\ Fust seen three i\eeks after 
injtiry No trevtment advised 


reduction, with fixation of the fragments by wire, had been done October 26, 1927, seven 


r 



weeks after the injury The operation had been 
done through a mid-lme anterior incision, split- 
ting the quadriceps muscle and the quadriceps 
bursa, and in order to secure end-to-end apposi- 
tion, the bone ends were resected The anatomi- 
cal reduction was accurate (Fig 15), but the 
bone had been shortened by two centimetres and 
union was slow in developing, some infection of 
the wound having occurred He spent ten months 
in the hospital where his recent injury was 
treated, being discharged with a brace on the 
limb, and walking with a cane Three months 
later, when he first came under my care, he had 
only twenty degrees of motion in the knee-joint 
(160° to 180°), and marked atrophy of the thigh 
muscles The limitation of movement evidently 
was due to adhesions between the quadriceps and 
the underlying bone (not an unusual occurrence 
when an anterior mid-line incision is used) This 
patient spent four months m the Orthopiedie Hos- 
pital, w'here (October 18, 1928) I loosened the 
quadriceps from the femur through a lateral inci- 
sion, removing the wire from the femur, and im- 
planting between the bone and the muscle a large 
free transplant of fascia lata The knee was 
dressed in acute flexion, in plaster-of-Paris , when 


Fig 14a — Case t One year later show 
ing spontaneous correction of deformity Pei 
feet function was piesent 


the gypsum dressing was removed, the knee was 
brought gradually into extension up to 150°, the 
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final 30° (150° to 180°) being secured In forcible extension under an an, esthetic (Janu- 



I'lG 146 — Literil \ie\\ of bones sliown in lie 140 


ar\ 2, 1929) The range of 
motion finalh secured after 
four months of effort was 
90° How mucli better it 
would ha\e been not to have 
sacrificed nearh eighteen 
months of tins \oiing man’s 
life, 111 the pursuit of “ac- 
curate reduction ’’ 

Casi VII — liiacciiialc 
Rt duct toil oj a I'ractwc of 
the Shaft of the Fciiiui , Good 
I uiictiou Out of woiL five 
and onc-half mouths W K , 
sixtj jears of age, was ad- 
mitted to 111} care 111 the Epis- 
copal Hospital September 8, 
1928, ha\mg just fractured his 
right femur at the junction of 
the middle and low^er thirds 
Shortening measured three 
centimetres Buck’s extension 
apparatus was applied at once, 
with a sliding leg splint to 
o\ erconie friction, and coap- 
tation splints of binder’s 
board to the tliigli Fift} 


pounds (23 kg) of weight were emplo\cd the foot of the bed being raised and counter- 



traction being made b\ a folded sheet passed around the perineum 
and fastened to the head of the bed Aleasuremcnts three dajs later 
showed lengthening on the injured side of i 5 centimetres The 
weights were graduallj removed, until on September 20, twelve 
da^s after injurj, onl} twcnt\ pounds (9 kg) remained From 
September 28 to October 2, 1928, the patient passed through an 
attack of acute cholcc\ stitis, making a satisfactorj reco\ ery without 
operation On October ii, less than fi\e weeks after injurj, the 
callus w'as palpable, and union was firm shorten- 
ing measured not more than 0 5 centimetre Oc- 
tober 20, SIX w'eeks since injur\, all w'eights and 
dressings w'ere removed , the patient ^ oluntarih 
raised his entire injured limb from the bed, and 
wa\ed It around m triumph October 27, seven 
W'eeks after injurj, the old man was discharged, 
w'alking with crutches, and wath active movement 



Fio ISO — Cise 
VI Frank Conrad 
twentj four j ears One 
vear after fracture of 
shaft of femur Open 
reduction had been 
done seven weeks 
after injury, requir 
ing resection of bone 
ends Result accurate 
reduction, two centi 


of the knee from 150° to 180° 

February 10, 1929, I visited the patient at Ins 
home He discarded his crutches soon after leav- 
ing the hospital, and secured right angle flexion 
of his knee ten weeks after injury When visited, 
his knee could be flexed to 70° or 60° , he w’alked 
sprjly, without any limp, and complained only of 


Siff'^'^knL ^^Out''"of soreness in both knees in damp weather 

work eighteen months He resumed his work, wdnch involves standing 



Fig 
\ ie\\ 


15 ^ 

in 


— Lateral 
Case VI 
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Fig i6 — Case VII Wilhani Kohkr, Fic 17a — Case VII Si-^ weeks after bic 17b — Case VII Out of work five 

si\tj years Fracture of shaft of femur on injury Union firm Walking with Clutches and one half months Was accurate reduc 

admission, September 9, 1928 se\en weeks after injurj tion iitcessarj 
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Fig 20 — Miry Kelly, fortj nine years After open reduction Fig 21a — Fiactuie of suigicil neck of humeius on admission 

and fixation by Parham bands Perfect function Out of work 
ten weeks 
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eight or nine hours dail}'^ in a mill, less than six 
months after mjur}^ 

Figure i6 shows the bone at the time of ad- 
mission , and Figure 17 the appearance seven 
weeks later when he was d'schargedf Was ac- 
curate reduction necessary ’ 

But when the fragments in a shaft 
fracture are ti am posed, so as to make 
the certainty of union doubtful, earnest 
efforts should be made to secure reduc- 
tion (Figs 18, 19, and 20 ) 

Joint fractures m adults, as a rule, re- 
quire accurate reduction for preservation 
of function Yet there are exceptions 
even to this lule The mobility of the 
scapula on the trunk may very largely 
compensate for limitation of motion in the 
shouIder-joint following inaccurate reduc- 
tion of a fiacture of the surgical neck of 
the humerus , but it is certainly better to 
spare no effort, within reason, to secui 



Fig 24a — Joseph Kennedy Three weeks after 
plaster of Pans dressing 

t The femur, in the opinion of Doctor 
an early stage of Paget’s disease 



Fig 23 — ^Joseph Kennedy, two months 
after open reduction and fixation by Lam 
botte plates and encircling wires (See Figs 
22 and 24 ) 

accurate reduction of a 
fracture of the surgical 
neck of the humerus 
rather than trust to the 
Lincei tain results which 
follow maccuiate reduc- 
tion (Fig 21 ) 

Disabilities following 
fractuies about the el- 
bo w-joint, m adult life, 
are serious and lasting 
(Figs 22, 23 and 24 ) 
Worthy of note m this 
connection are fractures 
of the head or neck of 
the ladius, as well as 
fractures of the external 
condyle of the humerus, 
which latter too often re- 
sult in non-union (from 
lack of accurate reduc- 
operation, m Sufficiently pro- 

Bromer, show s rontgenologic evidence of 
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longed inimobih/dtion) . to be latei comjjhcated by ulnar palsy due to the 
giadually developing cubitus valgus 

Fractures of the lower end of the radius frequently cause lasting disability 
if left unreduced It is true that a great man}'- patients secure perfect function 
without complete i eduction of the deformity M} father was one of those 
surgeons who held (and I believe rightly) that function is more iinpor- 
t.int tlnin foim, .iiid w’hen he himself had the misfortune to fracture his 
left radius .ihove the wiist (about 1S85) he sent foi Dr Charles B Nan- 
ciede to attend him F)octor Nanciede told me m after years that when he 
anivcd he found ni} fathei sitting on the lounge in his office, and was greeted 
w ith the admonition th<it he needn’t tr} to reduce the deformity, that the 
patient himself would ajiply the compi esses, and all that Doctor Nancrede 
would need to do would he to bandage a Bond splint m place over these 



I'lcs 24b Tiid c — Ei},lit iiioiitIi<; nftcr opentioii sliouinp ic tontion of function PKtes Tiid screw still 

111 pHcc fourteen jnrs nfter opcrntion 

compresses Doctor Nancrede was criticised by another Fellow' at a later 
meeting of this Association {haus Amo Suig Assoc , yo\ x pp 69, 75 > 
1892,) foi having allow'cd his patient to lecoAei woth deformit)'-, but he 
was able to letort that my fathei had ojieiated for cleft palate just six w'eeks 
after he fractured his radius, and I can myself testify that he very soon 
resumed piano-playing woth his accustomed brilliance and that he never 
had the least disability fiom the slight deformity wdiich remained There is 
still with us anothei Fellow wdio has earned since early youth a very con- 
spicuous “silver-fork” deformity in each w'rist, but wdio has pursued without 
disability foi many years an extremely active careei as operating surgeon 
But these exceptions do not I believe, impugn the general rule that in adults, 
even more than in childien, accurate reduction is desirable m fractures 
near joints 

It IS pel haps unnecessary that I should dwell fuither on this point, or 
that I should allude specifically to the importance of accurate reduction in 
cases of mti acapsulai fracture of the neck of the feinui, and in fractures 
about the ankle Without accuiate reduction of subcapital fractures of the 
neck of the femur, union wull not be seemed, and without accurate reduc 
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tion of fractures involving the functions of the ankle-joint, lasting disability, 
from foot strain, will ensue Fractures about the knee, also, may give per- 
sistent disability if imperfectly reduced, but I must confess that often I 
have been surprised to learn how little disability may follow a fracture of 
one or other condyle of the femur, or a supracondylar fracture of the femur, 
or a fracture of the tilna into the knee-joint, in which i eduction has not been 
anatomically perfect 

It seems to me, then, that the whole matter may be summed up somewhat 
as follows 

A In fractures of the shafts of the long bones, it is sufficient to secure 
(i) bony union, (2) without axial distortion, and (3) without appreciable 
shortening The limits ai e much wider m children than m adults , and m 
adults the limits are wider m the humerus and femur, than m the forearm or 
m the leg bones But repeated attempts at reduction may give poorei results 
than leaving the fragments inaccurately reduced 

B In joint fractures no reasonable efifort should be spared to secme ana- 
tomical reposition Even in children joint fractures, if unreduced, may cause 
lasting disability from axial distortion or limitation of joint movement The 
exceptions to this rule are not numerous enough to break it 

C In all cases the condition of the soft parts is too often overlooked, and 
proper treatment neglected The aim of treatment in any case of fractuie 
IS restoration of perfect function , and this is only m part dependent upon 
the form of the bone 
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NON-UNION AFTER FR VCTURE 
By ICi.M^onf, Spi nn IM D 
or CiiK u o, It I 

As RONTCPNOiOGTC btucly aclvaiKcs and enables us to penetrate more and 
more into clinical union aftei fiactuie, the moie difficult it becomes to sepa- 
late the instances of delayed union from non-union Delayed union clintcall} 
despaiied of illy tieated, used, not immobili/ed probably leads to absorp- 
tion of the slight efloit made at the fiaeture site and final non-union One 
can no longer say that non-union maj exist solel}’’ when there is no attempt 
at lepair fust as tiue a non-union ma}'’ be found in the pathology exposed 
at an opeiation uhen theie is considciable bulbous callus as when the bone 
ends arc biuied in muscle oi soft tissues and give no evidence vhatsoeier 
of callus A more specific nomenclature for or clinicopathologic division into 
types of non-union must be dc\ iscd 

Cleai cut loundcd fragment ends, those usually associated vith pseiidar- 
throsis, ate an end stage Callus ma} ha\c been present at some stage of 
the healing attempt, ceitamlv some neulj-foimcd fibrous tissue uas, but no 
calcium salts veie deposited m this tissue to cause ossification or calcification 
as we undei stand bone healing The piocess might be compared to keloid 
seal foimation which lacks contiactile power or cutting off of blood supply 
to form a noimal wdute scar Instead the keloid remains as more or less 
young connective tissue red adematous jiossibly easily engorged wuth blood 
Callus may likcwuse lingei m the foimative stage pending a proper deposi- 
tion of calcium salts and a final era of calcification or ossification 

As fai as we know' the piocess of repaii after fiaeture consists in 

1 HcCmorrhage W'hich may extend into sui rounding muscle, fascia or skin 

2 An organization of this blood clot by an ingrow'th of connective tis- 
sue around newdy-foimed blood vessels 

3 Calcium and phosphorus salts aie deposited in this connective tissue 
stroma in the perivascnlai aicas 

4 The blood vessels contiact oi disappeai the newly-formed calcified 
tissue assumes tiabecular aiiaugement m the physiological axis of the bone, 
leading to the formation of new' bone 

5 Bony trabeculae lespondmg to the calls of judicious use form m the 
lines of the original bone and a new' suppoiting scaffold of bone results 

Among other theoiies as to the cause of non-union it is believed that 
there is a change in the hydrogen ion concentration of the blood serum m the 
vicinity of the fracture w'hich changes the local reaction of the blood serum 
and apparently has to do W'lth the precipitation of calcium salts An attempt 
to determine this point experimentally' has been made but so far tbe diffi 
culties obstructing the collection of unbuffered blood fiom the fracture site 
have not been overcome It is supposed that these calcium salts may come 
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from two sources — from the circulating blood and from the ends of the frac- 
tured bones which undergo demineralization and atiophy 

In a study of the prevention of non-union it seems logical that repeated 
or numerous attempts at reduction of a fractuie interfere with this process 
of bone union The tissue destiuction and vascular disturbance following 
repeated rough movements probably lead to the formation of products 
which change the local chemical leaction m the tissues and interfere with 
the normal deposition of calcium salts Likewise the vascular outgrowth is 
disrupted, disheartened and ended — the fibrous tissue cicatrizes and theie is 
no chance foi the laying down of calcium salts m a normal manner Fibrous 
union results 

It seems that incontrovertible evidence is offered of the local cause of 
non-union when non-union occuis in one bone after fiacture of both bones 
of the leg The fibula usually heals bonily, the tibia fails to unite How- 
ever, the study of the blood calcium and phosphorus content based on non- 
union following osteotomy for bow legs in rickets has attracted much atten- 
tion and has alnays seemed possibly to offer an explanation of non-union 
In 1924 Petersen (H A Petersen, Bull Johns Hopkins Hosp , vol xxxv , 
p 378, Novembei, 1924) claimed that there existed a definite relationship 
between the concentration of the inorganic bone-forming elements m the 
blood serum and the healing of fractures So closely allied was this rela- 
tionship considered that it was stated that if the product of the phosphorus 
and calcium content of the blood serum (milligrams in 100 cubic centimetres) 
was less than thirty, a fiacture would not unite If the phosphorus calcium 
product was raised above this figure to a normal level by increased diet, frac- 
tured bones would unite Petersen believed that a constitutional disturbance 
was present m most patients with non-union after fracture, that the amount 
of phosphorus in the blood seium was particularly low and that the calcium 
phosphorus product of these two taken m milligrams per 100 cubic centi- 
metres of blood serum had to be not lower than thirty-five to forty to pro- 
duce bony union If the product was equal to thirty or lower bony union 
would not follow after fractuie 

Seventeen cases of unumted fracture in human beings were reported by 
Petersen Eleven of these patients showed deficiencies 111 either the calcium 
or the phosphorus content of the serum, giving low calcium phosphorus prod- 
ucts Petersen took as a mean the Tisdall and Harris (F F Tisdall and R 
T Harris, Calcium and Phosphorus Metabolism in Patients with Fractures, 
J A M A , vol Ixxix, pp 884-885, 1923), findings of adult’s calcium of ten 
milligrams per lOO cubic centimetres and phosphorus 3 8 per 100 cubic cen- 
timeties in the study of calcium and phosphorus m normal healing fractures 
In SIX of Petersen’s patients who had non-union the blood findings were nor- 
mal on this basis It is the writer’s opinion that blood serum calcium and 
phosphorus vary seasonally, geographically, individually, and wuth the time 
after fracture that the blood is drawm It is also found that the estimations 
must be made promptly Avith fresh blood 
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Baj (L Baj. C.ilcium Content of the Blood during Callus Formation, Gior 
d Battciiol and Immunol, \ol ii pp 94-100, February, 1927) studied the 
calcium content oi the blood in normal individuals and also m those with 
fractuics In noiinal }Oung patients the average calcium content of the blood 
was 93 milligiams and m 1101 mal adults 785 per cent He found that the 
calcium content immediately aftei fractuic lose varying on an average from 
84 milligrams to 102 milligiams reaching its maximum on the eighteenth to 
the tw’cnty-second day aftei fractuic, then dcci easing gradually to normal 
The fall to normal a\crage was always delayed, however until the fractures 
w^cic clinically healed 

The cflect of metabolic products and albuminous bodies on the deposi- 
tion of t.ilcium salts m osteoid and callus forming tissue was investigated 
jomtl) h} Schwarz, Eden and Hermann fR Schwarz, R Eden, and Her- 
mann Chemical Piotcsses m the Ilc.ilmg of I'ractiires, Biochemische Zeit- 
schiift, col c\h\ jip TOO-198 1924), who found that the calcium content 
of the healthy human hone and hone from other mammals is about 24 per 
cent , the phosphorus content about 1 1 per cent The atomic ratio of the twm 
elements corresponds therefore to approximately i calcium to o 6 phosphorus 
After analysis of the callus the)' found that the calcium content was l6 per 
cent and the phosjihorus 2 4 per cent to 5 4 per cent gn mg an atomic pro- 
poition of calcium to phosphorus of i to o 2 or i to 0 4 at the highest They 
concluded from these figures that the primary process of ossification con- 
sists of a deposition of calcium upon an organic substance w'hich is follow'ed 
by a secondary reaction of binding of the phosphoric acid until an atomic 
proportion of i calcium to o 6 phosphorus is reached at w Inch point the callus 
becomes hone 

I have repeated Petersen’s w'ork on dogs, inducing a reduction of blood 
phosphoius by dietaiy methods and subsequently fracturing the legs of these 
dogs to study the late of union compared to a normal control dog obtained 
if possible from the same litter The rate of union w'as studied clinically 
and rontgenologically. and the w'oik w'as further amplified by making an his- 
tologic examination of thiee- and six-w'eek specimens aftei fracture m both 
reduced and control dogs From study of these animals, a more detailed 
report of wdneh wull he made elsewdiere, the conclusion seems logical that the 
peripheral blood calcium phosphorus product has little if anything to do w'lth 
the proper healing of the hones of dogs under strict expeiimental and diet- 
aiy control 

In the fractuie w'aid at the Cook County Hosintal, the senior fracture 
resident. Doctor Conley, woiking wuth me has performed many blood cal- 
cium phosphorus determinations on fracture patients Routine Avork of this 
character was earned out on ovei 200 patients m all seasons of the year, ine- 
spective of age, type or fractuie, and hone 01 bones involved, previous or 
subsequent (hospital and home) diet, or the time of day blood was with- 
drawn Omitting any detailed description of this work it may be said that 
immediately — meaning wuthin one hour, as blood w'as usually drawn for the 
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first determination before the patient was undressed and his fracture con- 
sidered — after fracture the phosphorus blood content is low as far as can 
be told, not knowing what the mean for the individual was before his admis- 
sion on account of fiacture The calcium content seems to vaiy but little 
fiom what is supposed to be normal blood calcium content for all individuals 
The phosphorus content, after fractuie, quickly uses, remains elevated — in 
some instances as high as 5 5 milligrams for three or four days, then giadu- 
ally falls, depending largely on the length of disability as far as can be detei- 
mined Diet has no effect on either the calcium or phosphorus content found 
in the peiipheral blood at this time Any operative procedure on the human 
body leads to an immediate rise in blood phosphoius followed by a fall to 
normal within a few days 

If fracture patients are followed through for a long enough time aftei 
showing a relatively low calcium phosphorus product, no mattei what diet 
IS used, or whethei calcium is administered by mouth 01 not, there is ulti- 
mately a use of this pioduct to noimal The depression is usually tiansient 
and IS probably due to miisculai inactivity 

The blood phosphorus calcium content was carefully tabulated for ten 
patients who had non-union after fractuie Some of these patients were 
under observation over two yeais Many samples of blood were examined 
and most of the patients were operated upon, some successfully, otheis not 
Likewise from a large senes of noimally healing or average fracture patients 
whose blood had been studied, ten patients of different ages, types of frac- 
ture, and bone involved were chosen to match against the summary obtained 
m the instances of non-union, using many blood samples over a long peiiod 
of time These blood findings weie 

Ten patients with non-union aftei fiactuie, aveiage blood findings 

Cdlcium 10 64 milligrams per 100 cubic centimetres blood serum 

Phosphorus 3 53 milligrams per 100 cubic centimetres blood serum 

Product of the two 38 19 

Ten patients with normally healing fractures gave average blood findings 

Calcium 10 16 milligrams per 100 cubic centimetres blood serum 

Phosphorus 3 87 milligrams per 100 cubic centimetres blood serum 

Product of the two 3926 

After the experimental work on dogs and an extensive clinical experi- 
ence and investigation it appears that the blood content of calcium and phos- 
phorus has little to do with the healing of a fracture or the prognosis of 
non-union after fracture 

Other lines of investigation have attracted men to seek cause of non-union Recently 
Oppel, of Leningrad, said it was possible to raise the blood calcium level of an individual 
by the insertion of a bone graft m the body Leriche (Les Probl ernes de la Physiologic 
normale et pathologique de I’Os) thought that a bone transplant raised the local calcium 
content and was an aid to bonv union If that were so and a high calcium blood content 
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had to do with the certainty of healing of fracture, that method of treatment would be 
an all powerful argument in favor of using an autogenous bone transplant in all patients 
operated upon for non-union after fracture This idea has been at least partially exploded 
by the work of Halperin and Walsh (Archives of Surgery, vol xviii, p 8ig, March, 
1929), who found in their conclusions in investigating a method of supplying calcium 
to patient with tetany after thyroidectomy which had involved the parathyroid, that 
homogenous bone transplants in normal dogs and rabbits failed to raise the blood cal- 
cium level The removal of thyroid and parathyroids may involve other factors in addi- 
tion to those which have to do with the blood calcium content Ihese other factors 
may help induce non-union 

Fontaine reported eight cases of delayed union and pseudo-arthrosis which were suc- 
cessfully treated by periarterial sympathectomy Their attempt was based on the work 
of Uffreduzzi and Palmax who believed that the healing of a bone took place more 
rapidly than normal m a limb in which periarterial sympathectomy had been performed 
Their eight patients had been treated by both closed and open methods without bony 
union developing They claim that in all these cases, even following failure of bone 
grafts, the performance of periarterial sympathectomy on tlie affected limb resulted in 
rapid consolidation of the fracture 

The effect of parathyroidectomy' leading to loss of blood calcium may hare been 
expected to bear upon non-union after fracture by producing an alkalosis Ross’ con- 
clusions were that the removal of two parathyroid glands from dogs does not delay 
healing of fractures, whereas removal of three delars bony union for four or five 
weeks The blood calcium level is not diminished by excision of two parathyroids but 
when three are excised it drops from two to three milligrams per too cubic centimetres 
and returns to normal as union occurs (Relation of the Parathyroids to the Healing of 
a Fracture as Controlled by the Rontgen-rays, Archives of Surgery, vol xvi, No 4 i 
p 922, April, 1928 ) Wells believes that the reason bone is so rarely deposited in veins 
is that the excess of carbon dioxide, with increased acidity m the venous blood, keeps 
the calcium in solution If an alkalosis were present as after pyloric obstruction with 
vomiting, or after parathyroidectomy, one might obtain local alkalosis and a deposit of 
blood calcium to heal a fracture Tins physiologic theory would not seem to fit into the 
practical application of the Thomas damming and hammer method where local hvperemia 
IS induced, followed by pounding The pounding, however, by inducing local change m 
the tissues, breaking them down and causing acid formation, may' lead to a further 
increase of calcium salts in the surcharged venous blood 111 the area The venous blood 
would hold much calcium, the hammering would cause acid formation and lead to an 
increase of calcium salts which might cure the non-union, when local precipitation 
could be secured 

Mild infections occurring after operations upon non-union of fracture 
may have a similar influence Clinically, several such instances have been met 
and it has been felt that the infections lead to an early exuberant callus for- 
mation The local chemical change 111 the reaction of the tissues may ex- 
plain this 

This clinical report on non-union after fracture is based on a study of 
seventy-four patients, seen in the last eight years, most of whom were oper- 
ated upon, so that material for pathologic and microscopic study was avail- 
able There have been no deaths in this series Three attempts to obtain 
union have led to failures from infection, one leading to a thigh amputation, 
one to a leg amputation and the other after a second operative attempt to 
an amputation of the forearm In one instance a man suffering from non- 
union of both humerus and tibia responded by a good bony union in the 
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humerus after operation which involved the use of an intramedullary bone 
splint, but bad a tedious convalescence from non-union of the tibia at a 
second operation in which no bone transplant was placed 

The probability that local cause leads to non-union seems incontrovertible 
To prevent non-union the following suggestions are oflfered : 

Make reduction after fracture as soon and as complete as possible, con- 
trol by X-ray examination 

Tiy to eliminate infolded soft parts between fragments by palpation at 
the time of reduction , the feel of bony surface rubbing on itself is gratifying 

If manipulation and splinting or skin traction fail to give satisfactory 
reduction, do not hesitate to employ skeletal traction or open operation eai ly 

Adopt a sufficiently long period of efficient immobilization for the indi- 
vidual, the bone and the type of fracture concerned. 

Do not yield to suigical impatience and adopt methods of treatment which 
may lead to disaster instead of help. 

Do not permit too early or injudicious weight bearing before the bone 
has hardened or been thoroughly reconstructed 

Treat the fracture, not an X-ray film 

The treatment of an accepted instance of non-union after fracture may 
be non-operative or operative Non-operative treatment is usually prolonged 
and may be uncertain in its results, however, it may be the wisest course 
to pursue on account of the patient’s general condition, his mentality or 
because of medicolegal complications Also the situation, training, and sur- 
roundings of the surgeon himself are of considerable importance Non-opera- 
tive treatment contemplates first an effort to put the fracture back into the 
line of original treatment which generally means a plaster-of-Paris dressing 
This may bring finally a happy result especially if m the original treatment 
too early weight bearing or use or improper attempts at immobilization have 
been used An efficient plaster dressing or a proper splint may lead to bony 
union, save the risk, time, and expense of operation with its necessary 
hospitalization 

Local irritation at the fracture site is also valuable This may be obtained 
by guarded use of the part in some sort of splint or support so that irrita- 
tion may be developed locally in the long axis of the bone, not in the 
lateral axis which might cause increasing angulation and deformity from 
contra-axial strain In leg fractures ambulatory splints and Delbet’s splints 
are helpful 

Massage and local hyperemia are also often required Dry and moist heat 
may be used, electric heat has become very popular but is far from being 
a cure-all Along with this method of treatment may be put Bier’s hyperemia 
and the Thomas damming and hammer method. Light application by means 
of a Quartz light up to fifteen minutes daily has some effect on the patient 
as a whole, and the exposure to light need not involve the fracture field 
directly If the patient is septic or marasmic Quartz light is certainly of value, 
Cod-livei oil, high protein diet, vegetables, milk or buttermilk and phos- 
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phouis in i/ioo giain closes oi even irradiated ergosterol should be used as 
general tonics and in an efifort to supply the blood with all its usual require- 
ments of bone-forming mateiial 

An hypodermic oi mtra-osseous injection of irritants at the site of non- 
union IS still used as a non-operative method to bring about a cure Such 
materials as the patient’s own blood, tincture of iodine, hone-man ow extracts, 
phosphates and emulsion in oil of dried bone aie employed These may pro- 
mote local bone-forming leaction and lead to union but must all be accom- 
panied by proper peiiods of immobilization, and supervised splinting 

If these non-opeiative methods fail and operation is resorted to, the 
whole scheme of tieatment should be reduced to the simplest teims The 
equation requiied to get bony union in phj^siologic simplicity requires fresh- 
ened bone ends, lecent blood clot and a ica<;onahlc approximation and fixa- 
tion of the mam fragments Too rigid too extensive or exaggerated methods 
of internal splints are not often lecjuired 

Minor operative procedures inaj' bring about bonj^ union The most use- 
ful IS cross drilling through the stubborn fragment ends This can be done 
through a small incision with local anaesthesia Multiple cross drill paths 
are made from one fragment to the other across the area of non-union Fresh 
blood IS thus earned into and across the field of non-union new paths through 
the old callus or fibrous tissue aie opened, along which calcification may 
develop and seiviceable union may follow 

Majoi operations cairy certain pierequisites common to all procedures 
which involve the opening of bony sin faces A well-planned operation with 
a careful asepsis is necessary All interlymg fibrous tissue between the 
major bone fragments must be lemoved to expose fiesh, bleeding, bone sur- 
face, to open m some instances the bonily plugged medullary canal of long 
boiie This exposure must be followed by a coaptation of these bone sur- 
faces if possible Rarely the loss of bone substance must be bridged by an 
autogenous bone transplant 

If the skin or soft part suiface over the non-union is scarred or recently 
inflamed, one must wait for all inflammatoiy evidence to subside or must 
remove scar tissue and substitute in its place pedicled or transplanted fresh 
skin flaps In doubtful instances where later infection is even remotely sus- 
pected, and infection may he dormant in scars for years, heavy massage and 
use of the part may light up the bacterial growth and cause a lecurrence of 
infection It is better to do this before opeiation than to have the opera 
tive trauma cause the disaster 

The satisfactory types of operative proceduie aie 

Simple replacement of the prepared bone sui faces followed by coapta- 
tion, by step operations or the use of light absorbable sutures, such as catgut 
Kangaroo tendon is too difficult to absorb and may lead to infection A com 
panion bone as in leg oi foieaiin may have to be shortened to peiinit coapta- 
tion No attempt is made to do any definite internal fixation of the bone, 
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except by interlocking of fragments by position Immobilization is fur- 
nished by a propel external splint after the wound is closed 

Internal splint fixation is also a proper method For this purpose the 
bone surfaces are prepared as required in all operations for non-union The 
internal splint may be metal, ivory, or bone It is by far the best to use 
the patient’s own bone The method of application of the graft may be 
(a) Intramedullary graft , (b) sliding, inlay oi onlay graft, (c) osteojiei los- 
teal giafts and bone hash 

In spite of ciiticism and chums of some suigeons that intiamedullary 
bone giafts aie not physiologic they possess ceitain advantages They are 
easily and quickly inserted, they give a certain amount of internal fixation 
They should be quite long and should not plug tightly the intramedullary 
canal They seldom lead to infection or post-operative complication except 
pel haps some delay in the full development of endosteal callus which must 
wait on their absorption 

Sliding, inlay oi onlay grafts should be geneious in size oi leally massive 
The graft should be cut at least three times as long as the length of the loss 
of bone substance to be bridged on the poor quality bone with which it will 
be m contact If the giaft is cut slightly longei than the trough in which 
It IS to he it can be wedged in by undercutting the cortex at each end of the 
trough so that it holds firmly, requiring no other fixation The simplest pos- 
sible means of fixation should be employed Heavy sutures of Kangaroo ten- 
don are not required , bone peg screws of autogenous bone are excellent but 
requiie a prolonged time of operation and much handling of tissue Wedg- 
ing the graft into a carefully measured and cut channel for its reception is 
enough fixation In cutting the transplant it is best to use a clean saw dif- 
ferent from the one used to open the trough 

Osteoperiosteal grafts and bone hash, made from finely cut up pieces of 
steiile bone fragments, can be packed in or around approximated bone ends 
or be used as an adjuvant to other grafts of bone In the fear of chance of 
failure, when bony union has been long delayed and other factors are against 
success, their use is possibly to be encouraged Bone hash often fills in an 
hiatus left after freshening bone ends and saves the necessity for resection 
and shortening of a companion bone as fibula or ulna 

All open operations for non-union after fracture require careful, solid, 
prolonged external splinting Plaster-of-Paris is the very best material to 
use The splint must be extensive and solidly built to withstand prolonged 
use because after such an open operation the period of immobilization of the 
paits IS to be from two to four times as long as that required for immobiliza- 
tion after the average fracture involving identical parts Even slight too 
early motion after a well-planned and executed operative treatment for non- 
union may mitigate against a successful lesult 

The percentage of cures after carefully planned and executed operations 
foi non-union constantly uses Some operations fail probably because the 
bone has been uniimted too long, its ends are too sclerosed, it must be cut 
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back too far to bring any fresh bony tissue into view The intrinsic osteo- 
genetic power of the bone may be lost, probably on account of prolonged 
atrophy from disuse or deficient blood supply Naturally the longer the gap 
which the surgeon attempts to bridge in an old, ununited fracture, the greater 
the chance of failure 

Bone transplants and internal splints are really not required in every 
case , in fact I am omitting them altogether where it is possible to obtain any 
end-to-end contact between freshened fragments They are necessary to 
bridge distance, to lend security after the replacement of fragments or, as 
in the radius, to prevent rotation and angulation of major fragments until 
union follows 


I 
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THE IMMEDIATE TREATMENT OF OPEN FRACTURES 

WITH SPECIAL REFERENCE TO FRACTURES OF THE TIBIA 
AND THE EVALUATION OF PLATING 

By William L Estes, Jr , M D 

OF Bkthlehem, Penna 

There is scarcely any need to emphasize that treatment of open fractures 
must be immediate, any other belief has so long been incompatible with 
good surgical judgment and rational practice that it may be considered axio- 
matic and beyond controversy But of what this immediate treatment should 
consist is properly a matter for detailed consideration 

The object of the treatment is to prevent infection of the open wound, 
and to obtain and maintain reduction of the fracture, this resolves itself 
into proper care of the skin about the wound, treatment of the wound, and 
reposition and maintenance of reposition of the fracture 

It should be emphasized that first-aid treatment must not only “splint them 
where they he,” but should control haemorrhage by tourniquet, if simple 
pressure will not suffice The skin about the wound may be painted with 
iodine against further contamination, but the wound itself should simply be 
protected by a sterile dressing Under no circumstances should manipulation 
of the fracture be attempted and above all, no bone protruding through the 
skin should be replaced until in the hands of the operating surgeon after 
proper antiseptic pieparation and in safe aseptic surroundings 

In the receiving ward or admission room if hcemorrhage is found to be 
under control the general condition of the patient should receive first con- 
sideration Shock should be combated by the usual methods of heat, adminis- 
tering of fluids, hypodermoclysis or intravenous saline and glucose, and 
transfusion, if loss of blood has been a factor Morphine is especially valu- 
able to minimize the pain or discomfort of adjusting splints, or of a gentle 
preliminary examination , stimulants are of doubtful value Tetanus anti- 
toxin, 1500 units, after an intradermal test for sensitization, is administered 
Examination of the fracture area may then be made Simple inspec- 
tion will suffice in the majority of cases but should be supplemented by 
tests for nerve injury Splints may be readjusted or changed when indicated 
Extensive circular crush with mangling of the soft tissues and laceration of 
the main blood vessels will be indications for primary amputation 

If, and when, the patient’s general condition is satisfactory, a radio- 
graph IS taken and he should be transported to the operating room for the 
care of the fracture and its wound Only if the receiving ward is manned 

* A tourniquet should be loosened every four hours if it is required for an> length 
of time 

t A radiograph is highly desirable but no delay in immediate treatment to obtain it 
should be countenanced 
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and equipped to afford teamwoik and aseptic surroundings similar to an 
operating room is it justifiable to use it in the treatment of an open fracture 
A geneial anaesthetic should he administered and the piocediire should con- 
sist of (r) Tieatment of the skin, (2) Tiealment of the wound, (3) 
Tieatment of the Fiacture 

1 Tieatment of the Skin — While cleansing of the skin is undertaken, the 
wound should he carefully protected hy sterile gauze, and the part is shaved 
Soap and water may he used but must he followed hy copious application 
of alcohol and ethei or benzine, if alcoholic antiseptics are to he used With 
alcohol and ether 01 turpentine excellent cleansing is obtained, and shaving 
can he done after wetting the hair with alcohol Personally, I prefer this 
method to soap and water Iodine skin disinfection follows, or alcoholic solu- 
tions of picric acid 3 jier cent 01 merciirochrome 2 per cent may he used 

The wound maigins are then carefully sponged with hychlorite i to 6, 
01 accuiate Dakin’s solution and the wound is diapcd Any piotiuding hone 
IS also thoroughly anointed with pure hj'chloiite or swabbed with Dakins 
stiength hychloiite Dichloramm T 20 per cent has also been used 

2 Tieatment of the JFonnd — If the wound is small and involves only 
the skin, it may he thoioughl)’' cleansed with Dakin s solution and sutuied and 
the fracture treated as a closed fiactuie If the w'onnd is small and theie is 
evidence of muscle injuiy 01 deep soft tissue involvement the best surgical 
judgment will he needed to determine the proper treatment These wounds 
may he caused eithei hy a sharp spicule 01 fiagment of bone lacerating the 
skin from within, 01 hy a puncture of the skin from without Obviously the 
wmund from wnthout promises the more sei lous consequences by direct implan- 
tation of skin clothing 01 soil hacteiia Often the history of the injury wnll 
cast the spotlight fiom wdiich the souice of the tiaiima may be decided A 
small laceiation caused hy the fiactuie margins of wdiich the penetiation 
has been slight if any maj^ be thoioughl}' cleansed, preferably wnth Hvchlo- 
iite-Dakm’s, and allow'ed to close 01 if oo/ing is fiee, a light packing of 
hychlorite gauze may he used and the fracture treated as a closed fracture 
If an external object has made the wound, or if any doubt exists as to its 
etiology, or if there is any suspicion of deep contamination, no matter what 
the cause, the skin wound should be freely enlarged, the extent of the soft 
tissue injury carefully ascertained and the entire w'ound thoroughly and 
meticulously cleansed with Dakin’s solution dehiided if necessaiy iwd 
sutuied tight 01 w'lth a small rubbei tissue dram 

With laige and obviously contaminated wounds woth extensive muscle 
involvement the cleansing and sponging out of any foieign material and 
debris must be complete and thoiough Hychlonte-DakiiTs should be used 
and care taken to reach every crevice of the wound Thorough debridement 
should follow, but not the extensive debridement of gunshot or shell w'ounds, 
usually the snipping aw'ay of non-viable muscle fragments is sufficient After 
a furthei flooding of the w'ound with hychlorite it may be pnmaiily sutured 
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eithei tight oi with a coinei diaiii, ot packed wide open with hychlorite 
gauze and Can el’s tubes inserted The proceduie must be taken at the best 
judgment of the opeiatoi An extensive muscle wound with foreign material 
giound into it, wheie a satisfactoiy debiidement has not oi cannot be per- 
formed should be piepaied foi Cai rell-Dakin treatment and not closed 
^^^^ele soil infection of muscles is probable, open tieatment is best Sher- 
man’s'^ piactice, however, is to use Canel-Dakimzation as a routine for the 
majority ot these extensive fractuies Swett ® has lecentl}' argued for closure 
of the wound whenever possible because of the likelihood of infection from 
frequent dressings of an open wound He believes infections in open frac- 
tures have been fewer since loutine closuie without tight sutures has been used 
3 Tieatment of the Fi acini e — The skin and wound having leceived ade- 
quate attention, reposition of the bony fragments should follow If bone 
pi oti tides thiough the skin it lequiies caieful cleansing befoie the wound 
IS enlaiged to permit i eduction If bone piotrudes or is exposed in a laige 
wound it should be cleansed as any other pait of the wound If the seat 
of fraciuie is away from the wound, after treatment of the wound the frac- 
tuie may be tieated as any closed fracture When, however, the bone is 
exposed in the Avound it should be i educed by manijiulation undei diiect vision 
Maintenance of i eduction will vary uith the type of fractuie and the 
individual opeiator A tiansveise fiactuie in which there may be sufficient 
serration of the bone ends to hold the fragments togethei after reposition 
may be immobilized m moulded plastei splints or a plastei case Howevei, 
some form of traction and suspension lends itself best to the tieatment of 
open fracture, especially in the femur and humerus and in spiral and com- 
minuted fiactuies and those that lequire fiequent diessings In comminuted 
fiactuies, only the completely loose and free bits should be removed Usually 
the fiagments can be placed m alignment and notably m the femur and the 
tibia skeletal traction should be used to maintain the position 

The use of internal fixation in open fiactuies may still be consideied 
debatable ground In oui clinic theie has been no hesitation in plating frac- 
tures of the tibia and radius and ulna immediately if oblique or when com- 
minution IS slight and there seems little likelihood of proper apposition being 
maintained without fixation In extensive comminution, however, suspen- 
sion traction treatment is to be preferred 

A study of oui last sixty consecutive open fiactures showed a distrilni- 
tion as follows 


Humerus 
Radius and ulna 
Femur 

Tibia and Fibula 


o 

14 

8 ) Upper third, 6 

38 (63 1/3 per cent ) V Middle third, 17 
j Lower third, IS 


Two weie admitted with infection Six (10 pei cent) developed infec- 
tion — five quite mild, but one a gas gangiene from reduction of protruding 
bone befoie admission to the hospital There were three deaths — two from 
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pulmonary embolism m the third week, and one in twenty-four hours from 
the shock of multiple fractures 

The preponderance of fiactures of the tibia and fibula is immediately 
striking (63% per cent ) This was noted also in a previous report from our 
clinic (Estes, Sr'^), and has been remarked by Swett® — 61 5 per cent in his 
series Having been informed by Dr L A Shoudy, of the Bethlehem Steel 
Company, that open fractuies of the tibia were particularly a protracted 
problem in his follow-up dispensary treatment and realizing that it has been 
customary to plate many of these fractures, a detailed study has been under- 
taken to determine the relation of plating, if an)^ to end results 

Fracftncv of the Ttbia (38) 

( Upper third, i 
Middle third, 12 
Lower third, 5 

Twelve were plated 
One had slight infection 

Of these one had Wassermann -p -f No active lues One had low calcium (90) and 
Phosphorus (25) Age was not a factor, none of the cases was over fift\ jears 

Commmuted Fiactures (14) 

Normal Union 5 (4 plated) 

Delayed Union 9 (7 plated) 

Three plated immediately Delajed union in all 
Bone fistulas, 3 
Non-union, 0 

Union IS notoriously indolent m open fractures of the tibia and has 
been observed with all forms of treatment, even with skeletal traction, but 
if plating delays union it does not seem likely that plating pet se but the 
increased trauma incident to the application of the plate may be the factor 
It must be remembered also that those fractures selected for plating are 
usually the most difficult to handle and those attended by more severe injury 
Due to the kindness of Doctor Shoudy another group of industrial frac- 
tures with complete records has been personally examined to estimate the 
final results of plating 



No 

Fractures of Trbia, Indnslnal (31) 
Good 

Anatomical 

Position Same Job 

Non- 

union 

Bone 

fistulas 

Average 
time out of 
wort. 

Plated 

19 

14 (73 7 per cent ) 

17 (go per cent ) 

0 

10 

gj^ months 

Not plated 

12 

31 

8 (66 6 per cent ) 

22 

10 (83 3 per cent ) 

27 (87 per cent ) 

I 

I 

7 months 


Though this is a comparatively small group of fractures it represents 
the u orst and especially difficult cases, most of them being open comminuted 
fractures which had been treated in St Luke’s Hospital previously It wil 
be noted that 90 per cent of the plated fractures were able to return to the 
same job, and that anatomical position was obtained in 73 7 ® 
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these — a higher per cent than those that were not plated The great prepon- 
derance of bone fistulas, however, m the plated fractures is obvious, also 
that the average time out of work is prolonged, but there was no non-union 
in the plated group What seemed particularly striking was the fact that 
111 these protracted cases, which required long periods for treatment, 90 per 
cent of those plated eventually returned to the same job, in other words 
their economic use was restored In some instances they were back on the 
job and still under treatment for bone fistulas, the longest of which persisted 
or recurred for two and one-half years, but there was not one that has not 
been completely healed for a year or more There were two men over fifty- 
five years of age that presented an interesting complication, namely, a scar 
that tended to become eczematous or break down because of associated vari- 
cose veins of the leg 

For the past ten years Sherman ° and Wagner have plated practically all 
extensive open fractures of the tibia other than the badly comminuted, imme- 
diately following the debridement of the wound, leaving the wound wide open 
and using the Carrel-Dakin treatment Infections have been exceedingly few 
The plates are removed in five weeks and the wound is allowed to heal by 
cicatrization Fractures with small wounds are simply dakinized and if after 
ten or twelve days they are sterile, plating is performed through a fresh inci- 
sion Auvray’s ^ practice is very similar to Sherman’s 

Eliason^ states ‘Tn severe cases of compound fiacture of the tibia 
requiring frequent dressings it is desirable to apply a plate even m an infected 
wound until callus is sufficiently strong to resist displacement incident to 
movements of the leg during dressings ” 

Fagge® believes “Primary plating is not generally advisable but cases 
occasionally occur particularly in the lower third of the tibia in which a 
reasonable degree of alignment cannot be obtained much less maintained by 
ordinary splint treatment ” He uses immediate traction by Sinclair skate and 
Thomas splint If by the time operation and debridement is performed the 
position IS not satisfactory, plating is seriously considered and the wound is 
left unsutured Plating, however, is the exceptional rather than the 
usual treatment 

Ashhurst ^ stresses the importance of securing anatomical reposition of 
the fragments not only to obtain ultimate good function but to lessen the 
period of disability In open fractures of the tibia only one-fourth of the 
patients will obtain good function unless accurate reduction is secured The 
average period of disability is seven months In comminuted fractures, skele- 
tal traction by the Stemman pm is superior to the Sinclair skate , a steel plate 
may be used when there are not more than two or three fragments 

Wilson and Cochrane ® believe that only in rare and exceptional cases of 
open fractures should metal plates be used, as they act as foreign bodies, 
are detrimental to wound healing, and various splints maintain reduction and 
alignment equally well 
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CONCLUSIONS 

I hold no special brief for plating, but these statistics and this investi- 
gation have been made with the sincere attempt to evaluate plating in open 
fiactures of the tibia I have no sufficient group of fractures treated by 
skeletal traction to compaie with these, but until we have statistics that can 
show bettei end lesults, it seems to me that plating certainly cannot be ignored 
Howevei each opeiatoi must establish his own indications and be prepared 
to meet the open fractuie piobleni by iiioie than one method It must be 
emphasized that plating, to obtain the best lesults, must be done by one fairly 
versed in its technic 

Open fractures demand immediate treatment and this treatment logically 
will be (i) Treatment of the skin, (2) treatment of the wound, (3) 
treatment of the fracture Successful results depend not only on what is 
used to accomplish this treatment, but Itotv it is used 
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THE TREATMENT OF RECENT FRACTURES OF THE 
LONG BONES BY OPERATION 
By Charles L Scudder, MD 
or Boston, Mass 

The climate of suigical opinion concerning the treatment of fractures is 
exceedingly foggy The mists of many poorly founded individual opinions 
are beclouding the whole subject of treatment Splendid progress has been 
made in fractuie tieatment m lecent years, and even greater advances will 
be evident in the f utui e 

Foi thousands of yeais fiactures weie fixed, the joints above and 
below immobilized by constricting splints and bandages The soft parts 
— skin, muscles, fascise, nerves, and vessels — weie left to take care of 
themselves, neglected 

This non-operative treatment is followed traditionally still m certain parts 
of the countiy Out of this iigid, senseless system have gradually developed 
modern methods of tieatment 

Sporadic efforts have improved tieatment Bardenheuer employed trac- 
tion and countertraction and suspension Buck also used traction and counter- 
traction The ti action foice was applied to the skin of the extremity with 
only relative efficiency 

Through the monumental work of Pasteur and Lister, the mortality of 
compound fractures was lowered Lambotte, of Belgium, accepting Lister’s 
conclusions, conceived the idea of diminishing the ciippling due to fractures 
by a direct operative tieatment He had been at work in his own surgical 
laboratory some years and fiist published, m 1907 and again in 1913, a 
treatise upon the treatment of fiactures by operation Lane studied the 
effects of fracture on osture, and 111 1893, 1897, and 1898, wrote on the 
operative treatment and proceeded to apply his theories to the limit 

Lambotte stands, in my opinion, as the oiiginator and father of the idea 
of approaching fractures directly by opeiation As Ashburst has well stated, 
Lambotte’s treatise on the surgery of fractures gives a concise, clear, compre- 
hensive recital of the operative technic, which up to 1913 was unexcelled 

Isolated instances of operation for fracture occurred abroad and in Amer- 
ica befoie tbe above date In general, thiity years will cover the time during 
which fracture treatment by systematic ojieration has been developing 

The serious discussion of the operative treatment of fractures really coin- 
cides with the present technical perfection of pathological surgery The asep- 
tic regime, as practiced in general surgery, makes possible the treatment of 
fiactures by opeiation Rigid confoiimty to the established aseptic ritual is 
essential to success and is postulated in this piescntation 

The tieatment of lecent fractures by operation is a safe tieatment Tbe 
moitality is low, about as low as is the mortality following any major surgical 

589 



CHARLES L SCUDDER 


piocedure The operative treatment of fractures is safe and stands on the 
basis of aseptic surgery 

The conception of bone which exists today is more precise and compre- 
hensive than that which has ever been held before Bone is no longer regarded 
as a relatively dry, inert, stable form of matter, serving as a passive frame- 
work of the body Bone is a flexible, living, changing tissue, an active organ, 
intimately associated with vital processes 

The bony skeleton is a protection, a support, a means of locomotion, but 
it IS related to certain ph)''siological processes , it is a reserve of calcium Bone 
is the chief organ concerned in the formation of the cellular elements of the 
blood Bone tissue is sensitive to all extraneous influences The reaction of 
bone to trauma, to fracture, is recognized as a complicated series of events — 
the process of repair 

This conception of bone emphasizes the importance of gentle, immediate, 
and, as nearly as possible, exact manipulative leposition of fracture frag- 
ments in order that the reparative processes may be least interfered with, 
to the end that ideal union may be accelerated The treatment of recent frac- 
tures by operation is based on the pathology of repair 

Cowan, m a recent study on the healing of fractures, has called atten- 
tion anew to the necessity for securing firm contact ovei as broad a fractured 
surface as possible so as to permit the reparative process to function at a 
normal maximum Under these conditions union will almost always occur 
Therefore, from the pathological basis of repair we feel the urge in treat- 
ment to secure firm bony contact Under certain conditions, this may be 
obtained b)'’ operation more precisely than by other methods The processes 
of union are facilitated by accurate apposition 

Bancroft, m a recent study, says “From a study of the repair of frac- 
tures in human subjects, as well as in experimental animals, it is my convic- 
tion that the future of the repair of a fracture depends almost entirely on 
the immediate local treatment that the patient receives and very little upon 
the systemic metabolism of that individual That is, if a fracture is imme- 
diately treated in a manner which will replace as far as is feasible the frac- 
tured ends in suitable apposition and allow for the organization of the clot 
and the ingrowth of granulation tissue with its accompanying vessels, repaii 
will inevitably follow ” 

Clinically, this means that if a fracture is so treated that there will be 
no constriction or obstruction to its blood supply and that there is sufficient 
immobilization to allow the growth of granulation tissue without its being 
constantly broken up and interfered with by the movement of the rough frac- 
tured ends of bone, repair will proceed in an orderly manner The processes 
of union or facilitated by firm reposition and apposition Every effort must 
be made to bring about these conditions 

The pathology of repair underlies both the non-operative and the opera- 
tive treatment of a fracture 
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We possess today certain methods of treating fractures, tried out and 
followed in different clinics in this country and abroad (i) A method of 
massage and mobilization introduced and furthered by Lucas Championiere, 
m France, the method now followed and practiced by Mennell, m London 
Ceitani cases with little displacement lend themselves to this form of treat- 
ment It IS a time-consuming personal method, but under suitable circum- 
stances remaikably effective (2) The method of using a general anaesthetic 
and immediately setting the fractured bones, as practiced by Wilhs Camp- 
bell, of Memphis, Tennessee The reduced fracture, checked by X-ray, is 
held in plaster-of-Paris splints Mobilization is begun eaily enough to secure, 
under Campbell’s supervision, results 111 fractures of the long bones compar- 
able with some other methods (3) The treatment with adhesive plaster skin 
traction, checked by X-ray, as used by Ashhurst, of Philadelphia (4) The 
method of regional and local anaesthesia This is as yet an experimental 
method applicable to certain cases and distinctly valuable (5) The treatment 
by skeletal ti action, as practiced m some form now in most clinics of the 
world This is a recognized safe and efficient method of applying traction 
which at the same time permits movements of the joints contiguous to the 
fracture, a wonderful addition to fracture treatment As practiced by Con- 
well, m Fairfield, Alabama, cases of fracture of the shaft of the femur m 
adults return to light work in from four and a half to five and a half months, 
and to heavy work m from six and a half to seven months In a series of one 
hundred and ten cases, 80 per cent of them were treated by skeletal trac- 
tion and suspension of the limb Open reduction was done m this series only 
four times, twice for muscle interposition, and twice because of delayed 
union Such m general are the non-operative methods ordinarily available 
(6) Treatment by operation, the direct approach (a) Simple incision 
and replacement This is applicable to a few fractures LaFerte, of Detroit, 
has used this method in a large series of cases with little or no sepsis , with 
admirable functional results, with only an occasional slipping of the frag- 
ments after reduction Plaster-of-Paris is used for fixation after operation 
(&) Simple incision, replacement, reduction maintained by absorbable 
suture , a method which may exceptionally be successfully used, but too often 
It permits slipping of fragments post-operatively 

(c) Simple incision and fixation by some form of non-absorbable material, 
such as plates and screws, as used in the Pittsburgh clinic of O’Neil Sherman, 
It IS interesting that from this clinic I have records of one hundred cases of 
oblique and transverse fractures of the femur (not compound) in which there 
was displacement In many of these cases there was an interposition of soft 
parts They were all cases of fractures in healthy adults Each case was 
treated by incision and the application of a steel plate held by screws The 
patient was kept in bed and prepared for the operation ten days following 
the accident He was fitted to a walking caliper at the end of ten weeks , 
and was walking with the caliper after ten weeks The caliper was worn 
from nine to twelve weeks The patient was beaiing weight with support 
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after five weeks, and he was back at work on an average in six and one-half 
months In 95 per cent of the one hundred cases there was no disability, 
there was slight disability in flexion of the knee in from 5 to 10 per cent 
only In the one hundied cases, there was one case of sccondar}^ Ixeinorrhage 
which requiied the opening of the uouncl Theie was one infection which 
was controlled In each case an X-iay plate demonstrated solid union at the 
time of weight beai mg 

This is a record of the employment of operation with non-absorbable 
material for fixation which, because of the control had o^er the individual 
patient, shows what this method can accomplish under such circumstances 
It IS a splendid demonstration of this method The voik and accomplish- 
ments of this clinic aie a distinct contribution to the advance of the treatment 
of fractures 

The success of any of these biiefl)' sketched methods available for treat- 
ment of lecent fractuies of the long bones is dependent in the fiist and last 
analysis upon the fact that one peison is primarily concerned with the treat- 
ment from inception to finish, and that he alone is responsible The decision 
upon the method of tieatment in a particular case is less a question of the 
non-operative versus the operative treatment than it is the selection of those 
cases which are suitable for each form of treatment 

With our present knowledge of the results of ideally conducted non- 
operative methods and the results of ideally conducted operative methods, it 
IS impossible to state a final opinion of the applicability of one method of 
treatment to a certain fiacture Our opinions will necessarily vary Stand- 
aidized fracture treatment is as uiidesiiable as it is impossible of lealization 
New knowledge and new methods will continue to cause us to change our 
attitude toward the tieatment of individual fiaclures 

The operative treatment rests upon bases that aie at once solid, sound, 
and enduring, namely, established asepsis and the pathology of repair 

In every fracture we are confronted with its pecuhai individual charac- 
teristics, its special problems A fractuie is an injury to a complicated and 
intelligent mechanism The will is involved in every fracture, it influences 
the recovery of function The lecov’-ery of the normal functioning of the 
whole organism is at stake, not merely the healing of a broken bone 

CERTAIN TACTS CONCERNING THE OPERATIVE TREATMENT OE TEACTURES 

The operative treatment of a recent fracture necessitates the finest tech- 
nic 111 surgery and a suitable equipment 

The treatment of lecent fiactures in childhood by an open operation is 
larelj- indicated 

The operative tieatment recjuires a careful appioach to the fractuie These 
approaches are undergoing continuous scrutiny in older that trauma may be 
minimized Henry, of Dublin, and Thompson, in Texas, have each contributed 
constructiv'^ely to this phase of the subject 

It has been held that the use of the operatn^e incision itself in approach- 
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mg the site of fiactuie tends to, and actually hmdeis, the lepair of the frac- 
ture The opeiative incision propeily placed and made by shaip dissection 
does not appieciably hindei repaii 

It has been likewise held that the ])lacing of a plate upon the fiagments 
of a fiactuie letards the formation of callus My feeling on this point is 
that even though callus at the exact site of the plate is sometimes absent, the 
presence of the plate offeis no inatoiaJ disadvantage in the ultimate repair 
of the fracture 

The indication of the use of the open operation in the treatment of a 
lecent fracture is that by the open operation there is obtained an earliei 
retuiii to a more nearly noimal function than by othei available tieatment 
The tieatment of lecent fractures by open opeiation is no longei a last 
resort when other methods fail, it now occupies an established place in sui- 
gery, it is m many instances an initial method of choice 

We must ahvays assume, in consideiing the use of the operative treat- 
ment, that in the individual instance 

1 The highest degiee of safety will obtain 

2 The surgeon and his assistants are skilled in the treatment 

3 The suigeon possesses ability gieatei than that legally required 

4 The surgeon has available the necessary instiuments and apparatus 

5 The use of the foim of anaesthesia suitable to the case will be skilful 

6 The final and exact proceduie chosen in the operative treatment of a 
given case is appropriate 

7 The pre-operative and post-operative care is adequate 

8 By this tieatment the involved oi contiguous joints aie moved as early 
as possible 

May I enumeiate a group of fractures m which it has already been pretty 
satisfactorily demonstiated that it is unwise to use closed methods and in 
which treatment by operation is appiopriate 

Many fractures into joints with displacement of fiagments 
Fracture of the great tulierosity of the humerus 

Fracture of the surgical neck of the humerus with dislocation of the head 
of the bone 

Displaced condyles of the humerus not held by acute flexion 

Fracture of the olecianon 

Certain elbow fractures m adults 

Ceitain metacarpal fractuies 

Certain carpal fractures 

Certain fiactures of the head and neck of the radius 
Fractuies of the radius with deflection of the fragments toward the 
ulnai side 

Irreducible fractures ot the shaft of the femur 
A displaced femoral condyle 
Fracture of the patella 

Certain spiral fractures of the bones of the leg 
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Certain metatarsal fractures 

Certain fiactures of the os calcis 

In the large and important group of fractures of the neck of the femur, 
we are coming to understand more and more the limitation of the treatment 
by abduction It may some day be possible to select, with greater accuracy 
than today, from this group those cases m which the abduction treatment is 
not suitable Treatment by operation ma}' be found satisfactory for certain 
cases of fracture of the neck of the femur This whole group of cases here 
stated will vary from time to time 

It is difficult to state what amount of displacement is consistent with a 
satisfactory result It is not primarily the anatomical lesult we want, it is 
the best functional result obtainable The approximation to an anatomical 
result IS desirable because it is recognized that the factor of position is an 
important one in determining function We may have a poor anatomical 
result and good function That doesn’t mean howevei, that we should per- 
mit poor anatomical alignment in our method of treatment We must always. 
I believe, hold out as a goal of our treatment, function as of first importance 
and peimit the other factors entering into the problem to adjust themselves 
as IS most logical 

Conclusion — We have in the operative treatment of fractures a sound, 
safe, and efficient method We will choose it primarily in certain cases because 
It yields the best results We zvtU honestly tty in all doubtful cases the non- 
opet ative ti action method fhst We vill find that the honest use of skeletal 
traction will dimmish the number of cases requiring primal y operation In 
adults, ten to fourteen days may be employed in using the non-operative 
method before resorting to operation 

If one is master of the general principles and technical details of both the 
non-operative and the operative treatment of fractures, is informed as to 
the results of such treatment, has a complete knowledge of the proper use 
of massage and active movement, and can secure the patient’s complete 
cooperation, one’s vision of the suigical treatment applicable to a given case 
of fracture of bone will be so broad, one’s selection of the treatment will be 
so wise, and one’s execution of the treatment chosen will be such that the 
result both functionally and anatomically will be the best obtainable for that 
particular individual under the existing conditions 
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DISASTERS FOLLOWING OPERATIVE TREATMENT 

OF FRACTURES 
By William Darrach, MD 
OF New York N Y 

In adopting the operative tieatment of a fracture the surgeon should 
visualize potential disasteis in oidei that then dangei may be minimized 
In calling attention to certain complications and difficulties it is usually pos- 
sible to collect statistical data which will piesent a pictuie of mathematical 
probabilities Unfoitunately. such a poitrayal cannot be offered in this 
instance Figures aie aiailable fiom a few men whose experience has been 
faiily extensive But most of the disasters do not occur m such hands, but 
lather do they visit those who do not appreciate the need for caieful atten- 
tion to detail noi the impoitance of publishing unfoitunate lesults One 
does not have to operate on many fiactuies to become peisonally awaie of 
the difficulties and dangeis Nor does one have to see much of the work of 
others to realize that his own experience is not veiy exceptional Accidents 
occur in the best regulated families but they occui much moie fiequently 
where regulations aie slipshod and caicless 

hi feet I on is the commonest disaster associated with the open method The 
lesult may vary between a little delay m healing of the wound to severe sep- 
sis and amputation or death One of the main factois in combating infec- 
tion IS the ability of the tissues to resist the invading organism This depends 
very laigely on the circulation in the tissue involved, not only on the nor- 
mal capacity of the vessels but on then ability in emeigeiicies to carry to and 
fiom the affected aiea much laiger amounts of blood Fiactuied bones are 
as badly equipped as any tissue in the body to meet this need First the 
blood supply of bone is comparatively scanty The vessels of the periosteum 
and, to a fai gi eater extent, those within the bone aie in dense resistant tis- 
sue Many of the vessels are tom across by the fiacture and the periosteal 
stiippmg that OCCUI s with any displacement of fragments As in warfare 
the success of any engagement with the enemy depends largely on the means 
of communication Only a ceitain number of men or trucks can pass over 
a load of a ceitain width in a certain time The narrower and the fewer 
these loads aie the greater will be the embarrassment to the army when an 
emeigency arises This peiiosteal stripping is usually greatly increased by the 
manipulations of reduction The wonder then is not that bone is so often 
infected when exposed, but rather that it ever escapes When the bone does 
become infected the area may be limited to one surface of the bone, so 
that the process of repaii may proceed at almost normal rate in the rest 
of the bone and strong union result On the other hand, the death of tissue 
ma}'- involve the whole diameter of one oi both fragments, resulting in most 
distressing loss of substance 
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If It IS realized that bone and especially tiaiiinatized bone, is far more 
susceptible to infection than other tissues, the meticulous precautions neces- 
sary in the operative treatment of fiactures will be undertaken more con- 
scientiously The so-called “Lane Technic” is neither faddish nor foolish, 
but distinctly woith while It should he broken only when its strict observ- 
ance unnecessarily prevents oi delays the successful accomplishment of the 
operation Longer and moie thorough skin pieparation is necessary, espe- 
cially when splints and bandages have allowed the outer layers to accumulate 
Nothing should enter the w'ound that has been touched even b}'^ a gloved hand 
The tissues should be handled gently and the periosteum left in contact wnth 
the hone wdieiever possible 

Hcriiio) 1 hagc — Fatal oi seveie Inemonhage is moie often due to faulty 
appioach than to impel feet contiol Most of the long bones can be reached 
by “dry” routes Some men do not take the tioiible to w'ork these out I 
have seen a fatal haemorrhage from a femur where the external approach 
was used I ha^^e seen several femurs operated on by the anterior approach 
wdiere no ligatures w'eie required The site of fracture should be exposed by 
a route which wull result m the least injury to ovei lying soft parts When a 
large vessel has been injured by the original trauma alarming haemorrhage 
may occui as the field is exposed Such a disaster need not weigh quite as 
heavily on the conscience of the operator as one that results from his owm 
Ignorance oi carelessness 

Vasciiloi Intel -feu iicc — Delayed or non-union may result from operative 
interference w'lth the blood supply Caieless approach and w'oiindmg of 
impoitant vessels may seriously impair the circulation Wholesale stripping 
of periosteum undoubtedly delays union The most serious effect of vascular 
interference is its predisposition to infection 

Faulty Matcual — Reliable material is essential to successful treatment of 
fractures no matter what the method used, but this is especially tiue m the 
operative method It is bad enough to have plaster crumble or crack or to 
have a traction cord break but they can be replaced rather easily When a 
post-operative film shows that a plate has broken and the w^ound must be 
reopened it is indeed a tragedy Today there is apparently a very serious 
situation in this country During or soon aftei the w^ar there w^as a sudden 
demand for plates and screws and a large supply w'as made up of inferior 
material and workmanship Two accidents recently have occurred to us due 
to our failuie to carefully examine a new'’ shipment of plates and screw's 
One plate bent and a second one broke, the latter wdiile the femur was encased 
in plaster A later checking over of our supply' showod the large majoiity' 
of the plates faulty and almost all the screws carelessly finished It was 
shown long ago that wood screws will only hold a very short time and that 
self-tapping machine screw's must be used When the grooves are not w'ell 
cut or the heads off centie oi the notches improperly placed j^oor w'orkmaii- 
ship will result One always hesitates to use plates and screws but unless 
one can be sure of their holding the risk becomes too gieat and disaster too 
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likely It IS hoped that this warning aviII lead to a caieful inspection and 
retuiii of all inateiial of this type The matter has already been taken up 
with the manufacturers but if the dealeis can receive from all over the coun- 
try these faulty goods the remedy will be moi e promptly found Other forms 
of material, sutures, whethei silk or fascia or chromic or tendon, may prove 
to be weaker than expected and result in distressing situations 

Faulty Technic — Many of the disasters of operative tieatment can be 
directly traced to poor technic Caieless examination of patient and X-ray 
evidence, unsound appieciation of what can and what cannot be accomplished, 
faulty approach, failure to piovide proper tools, clumsy procedine, rough 
handling of tissues, caieless immobilization and after-care are far more often 
to blame than the method itself 

Delayed Decision — Only too often is the opeiative method used as a last 
resort Other methods are tiied and only when the opportunity has gone for- 
ever is the attempt made by the open method to accomplish something which 
might have been compaiatively simple and safe in the early stages of repair 
Such instances of omission oi delay are just as much disasters as are those 
where the operative method is improperly used 

Faulty Jiidgnieiit — The disasteis due to errois of judgment are often 
humiliating, vdien we leave a fracture we have successfully i educed with- 
out proper fixation, only to have the displacement lecur, when we misread 
an X-ray to find the operation unnecessary, when we believe we can obtain 
a reduction and find we have only made it worse, when we concentrate 
on the outstanding lesion to discover later that we have overlooked an asso- 
ciated injury, when we attempt to repaii a deformity too soon aftei an 
infected fracture These are all disasteis but often forgivable 

SUMMARY 

The disasters wdiich ma}'- follow the operative tieatment of fractuies 
should be known and faced These are due to 

1 Infection Bone is more susceptible to infection than any other tissue 
Unusual piecautions must therefore be taken 

2 Hjemorihage Moie often due to faulty approach than imperfect 
conti ol • 

3 Vascular interference 

4 Faulty mateiial 

5 Faulty technic 

6 Delayed decision 

7 Faulty judgment 

Discussion Dr William L Estes, of Bethlehem, Penna , said that 
the keynote for the tieatment of fractures was struck by the Fellow who 
spoke of faulty methods and of the chemical possibilities of the blood and 
organs generally, and who finally concluded that after all, the proper thing 
vas the conservation of the blood supply and the proper adjustment of 
the fiagments 
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The proper blood supply not only depends upon the direct injury to the 
tissues and blood vessels, to be prevented by securing fixity of the broken 
bone by some object from without perhaps, but also upon the possibility, and 
frequently the existence of tension in the soft tissues, from haemorrhage for 
instance, on account of lacerated tissue and displaced muscles In order to 
prevent this the surgeon ought sedulously to avoid tension, and should prevent 
the occurrence of tension The speaker then showed a series of lantern 
slides illustrating various points in his own methods of dealing with com- 
plicated fractures 

Dr John B Walker, of New Yoik City, spoke upon the late results 
of fractures of the long bones of the World War cases The sick and 
wounded records of the office of the Surgeon General of the Army and the 
later records of the Veterans’ Bureau furnished an unusual opportunity to 
secure important data concerning injuries, especially fractures Battle frac- 
tures ranked foi death first below tuberculosis which was number four among 
diseases, influenza, lobar pneumonia, bronchopneumonia and tuberculosis — 
but fractures were relatively much more important as the cause of loss of 
time and permanent disability 

The most serious cases were the gunshot fractures of the femui and it 
was in this class of cases that the greatest improvement in the treatment of 
fractures was developed during the war 

During the Civil War there were 6549 fractuies of the femur with 3434 
deaths, a fatality of 52 per cent , during the World War 3850 fractures of 
the femur with 971 deaths, a fatality of 2 per cent Of the deaths following 
fractuie of the femur 43 per cent occurred within the first three days and 
55 per cent within the fiist seven days In the Civil War there were 7888 
cases of fractures of the humerus with 1639 deaths, a fatality of 21 per cent , 
during the World War 4069 cases with 414 deaths, a fatality of 10 per cent 
Theie were 147,651 gunshot injuries, 25,272 or 17 per cent were frac- 
tures There were 12,192 deaths and of these 2751 or 23 per cent were due 
to fractures, and of these deaths 47 per cent occurred within the first three 
days and 60 per cent within the first seven days The loss of time due to 
fractures was 35 per cent There were discharged for disability 25,187, of 
which 11,740 or 47 per cent were due to fractures 

Amputations — Four thousand one hundred seventy-eight amputations 
were performed, of the femur, 1817, tibia and fibula, 1190, humerus, 727, 
radius and ulna, 444 Seventy-three per cent were performed within the fiist 
fifteen days No one soldier lost both arms and both legs, only one soldier 
lost both legs and one arm and not one lost both arms and one leg Twenty- 
two lost both legs at the thigh, forty both legs below the knee and seven lost 
both forearms below the elbow 

The late lesults of some of these cases after six years are as follows 
Of the total cases only 16 per cent had a disability of less than 10 per cent , 
44 per cent had a disability of between 10 and 29 per cent , 16 jier cent had 
a disability between 30 and 49 per cent , 15 per cent had a disability between 
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50 and 79 pel cent , 6 per cent had a disability between 80 and 99 per cent , 
3 per cent had a disability of 100 per cent 

Femiiis — Fifty-one per cent of the femurs required more than five years 
to reach their stationary level of improvement, a level reasonably certain to 
continue thiough life At this time only 5 per cent had a disability of less 
than 10 per cent , 47 per cent were rated between 10 and 49 per cent disabled 
and 48 per cent were rated between a 50 and a 100 pei cent disability 

Tihia and Fibula — Foity-nine per cent required more than five years to 
reach their stationary level, at that time 17 pei cent had a disability less 

than 10 pel cent , 72 per cent were lated between 10 and 49 per cent and 

II per cent weie between 50 and lOO per cent 

Hwnei us — Fifty-five per cent required more than five years to reach 
their stationary level , at that time 10 per cent had a disability less than 10 
per cent , 57 per cent were rated between 10 and 49 pei cent and 33 per 
cent weie between 50 and 100 per cent 

Radius and Ulna — Foity-mne pei cent required more than five years to 
reach then stationaiy level , at that time 17 per cent had a disability less 

than 10 pel cent , 55 per cent were rated between 10 and 49 per cent and 

28 per cent weie between 50 and 100 per cent 

These ratings seem unusually high and the duration of the disability 
much piolonged However, 80 per cent were compound and due to severe 
battle injuries, the fractures became septic — osteomyelitis developed in 74 
per cent with much destruction of tissue, resulting m lasting deformity with 
much impairment of function Also, an associated nerve injury in 14 per 
cent of the fracture cases was responsible for increasing the prolonged 
duration of disability 

Dr Dallas B Phemister, of Chicago, 111 , spoke about the influence 
of necrosis of the head of the femur upon union m cases of intracapsular 
fracture of the neck of the femur, and the ultimate functional results 

The head becomes completely necrotic in many cases of intracapsular 
fracture of the neck of the femur When this happens non-union usually 
follows There may be 1 evasculanzation and connective tissue invasion of 
the dead head following hypertrophy of the vessels of the lound ligament 
In that case it may be gradually absorbed and partly replaced by new bone 
This comes about slowly and the head casts a heavier shadow in the X-ray 
than the surrounding living bone which undergoes atrophy of disuse In 
case of impaction there may be non-union between the necrotic head and 
the distal fragment and at first the functional result may be fairly satisfactory 
Howevei, the head eventually goes to pieces The weight-bearing portion 
gradually breaks down as a result of walking and there is more or less absorp- 
tion of the necrotic portion by the invading connective tissue, so that even- 
tually a markedly deformed and poorly functioning head is the result 

In other cases of intracapsular fracture, the head fragment receives suf- 
ficient nutrition to remain alive In some cases the fracture unites and a 
good functional result is obtained In other cases the fracture remains 
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unuiiiteci and the head undeigoeb atiophy of disuse along Avith the other 
bones of the legion 

Dr Tamhs Morli:\ Ifir/Ror. of New Yoik City, said that the great 
difficulty m teaching fractuics to the average student is to give him some 
perspective from whicli to work In looking at it from a great many different 
angles the speaker had evolved these four classes 

1 FtactHic'! which will qivc a qood icsiilt with anv oidiiiaiy ti eatiiiciif 
In that group would be included the fractures without displacement, fractures 
with slight degiecs of disjilacement easily corrected by simple manipulation 
many of the fractuies in children especially the green stick fractures, and 
some of the fiactures which may he treated by the simpler foims of traction 
Here also may be included many fiactures of the clavicle ribs and scapula 

2 Piactuics that icqiiiic special tiealniciit, skilfitllv applied, foi a good 
icsidf This includes jierhaps the largest A'arict) of hone injuiies, such as 
for example the fractures about the wnst-jomt, the fractures about the ankle- 
joint, fiactures of the patella and olccianon, fractures of the long bones with 
varying displacements and some of the compound fractures 

3 Fiactuics that may icsidt badlv with any foini of tieatnient, but which 
icquiic special tieatnient foi the bc<;t posable lesnlts Nos 2 and 3 overlap 
necessarily Theie may be a considerable difference of opinion as to nhere 
a fiacture might be placed As a rule in Group 3 are included the more 
serious types that one would find under Group 2 These would include the 
fractures which involve the joints, fractures of the neck of the femur, the 
pelvis many of the compound fractures and ceitam of the fractures of the 
vertebra In this group he would also include fractures of the tarsal bones 
such as the os calcis and of the carjxil bones such as the scaphoid Many 
of the skull fractures may well be placed here 

4 Fiactuics which will give an indiffcient 01 pool lesult no luattei hozv 
skilful the tieatnient 

Students should be taught the emergency treatment All medical students 
should receive sufficient instruction and experience along j^ractical lines to 
learn to recognize that they are dealing with a fiacture, in order to avoid 
additional injury by injudicious manipulation They should be taught the 
practical methods of splinting the injured limb with special attention to the 
use of the Thomas splint They should also be taught that each fracture is 
a surgical emergency which should be transpoited carefully and treated 
promptly, and if possible an X-ray picture should be made as it is of great 
aMuc m determining the character of the bone injuiy That does not mean 
that an X-ray is necessary to determine there is a fracture If an X-ray 
can be made immediately it is of great help m determining the character of 
the bone injury 

Then, by the use of one of the above four groups, or some similar group- 
ing they should be taught the simpler methods applicable for the treatment 
of the first group Emphasis should be laid upon the necessity for a prompt 
consultation, or of promjit splinting and tiansjiortation of the other three 
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gioups to a place suitable foi their piompt treatment To him this means a 
hospital wheievei and whene\ei it is possible 

All of the above things mentioned aie functions of the ordinal y man, 

things which he can leain with veiy little experience and which put no 

undue strain on his ability, and do not require him to leain all the com- 
plicated methods which are of necessity learned m a clinic where they aie 

used It isn’t so much the method as it is the man behind the method that 
determines the outcome 

One of the factois suigeiy is facing now is the fact that theie is a gieat 
deal of unskilled tieatment applied m the use of methods which m the hands 
of the piopei men, skilfully applied, aie successful He thinks teachers will 
have to levise then teaching to teach the men how to do the simple things 
and to call foi help and call eaily and often when they get into the moie 
serious matteis 

Dr Emmet Ri\i«ord, of San Fiancisco, Cal , said that it is a fitting time 
to realize that theie aie many methods of ti eating fiactuies, and that each 
one of them has its advantages when piopeily applied 

It IS a good thing that theie aie diffeient ways of doing things Multiple 
methods simply add to the elasticity of one’s aimamentarium, foi methods 
aie really instruments 

One should not he a faddist and try to tieat a laige peicentage of his 
fiactures in any particular way, whethei it he open operation or otheiwise 
There are certain fractures that unquestionably are better treated by open 
operation and one should he able to recognize such fractures in the beginning 
and not leave opei ative ti eatment foi a last i esoi t 

Theie are other fractures which are better tieated by ti action, others by 
splinting One should be able to tell ahead of time wdnch method of tieat- 
ment he should use It is not fan to the patient to opeiate only as a last 
lesoit, because if natuie has alieady pioduced a fair union, even though it 
be in malposition, it is asking a good deal of hei to do it all over again 
aftei one has interfeied in an open operation 

Dr Dean Lewis, of Baltimoie, Md , lemaiked that the most common 
cause of non-union, interposition of soft paits, had been someivhat neglected 
of late In his experience this is by all odds the most common cause Intel - 
position of soft parts also prevents i eduction in many cases and wdien reduc- 
tion cannot be obtained by ordinary methods, an open i eduction should be 
made, for then the cause of non-union may be oveicome 

Injuiy to the nutiient aiteiy may play a role in non-union, especially in 
fiactures through the shaft of the femur 

Doctor Ashhui st has brought out the fact that it is not necessary to have 
accuiate i eduction in order to obtain good functional results This applies 
particularly to children, and it cannot be emphasized too often Dr V C 
David some yeais ago analyzed the results in some seventy-five fractures of 
the femui m children Dcfoi unties were coirected with growth, and in some 
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the extiemity in which the fiacluie occurred was longer than the normal 
Epiphyseal giowth on the fiactuied side seemed to be stimulated 

There is one disastci that may occui with fiactures which has not been 
mentioned, that is, Volkmann’s jials}'^ It is a crippling disability It is the 
lesult usually of an attempt to secine an eaily accurate reduction of a frac- 
tuie dins palsy occurs most fieqncntly aftci supracondylar fractures of 
the humcius and femui , afrei Colles’s fracture, and fractures through the 
lower end of the fibula It is due to venous congestion, and a subfascial 
hematoma m the antecuhital and ])ophtcal fossae, interfering with venous 
letuin and the development of a collateial circulation, is the piincipal etiologi- 
cal factor 

This palsy may occui when no cast has been applied, and if palsy is 
thieatened, the indications being pain, swelling and cyanosis of the hand, 
and a tense antecuhital fascia, an incision should be made into the fossa to 
relieve the tension 

Doctor Estes has spoken about the antiseptic effect of silver Silvei ware 
apparently kills tissue aKo, foi m many of the cases of non-union wdnch 
he has seen silver wme has been used No repair occurs about it and he 
believes that it should he discarded in the treatment of non-union and the 
open 1 eduction of fiactures 

Dr John H Jopson of Philadelphia, said that Doctor Ashhurst and 
he had been inteiested foi some years in conducting a regional Fracture 
Confeience in Philadelphia, started thiough the influence of the Central 
Committee undei the leadeiship of Doctors Scuddei and Ashhurst He 
supposed the standaid of jnactice of its members represented pietty w^ell a 
cross section of the suigical piactice in Philadelphia and the larger cities m 
the vicinity One w'ould get the impiession, fiom talking to many of these 
gentlemen beforehand that they w'eie veiy ladical in the treatment of frac- 
tures, that open opeiation w^as the only thing, and if one didn’t do it and 
didn’t stand up foi it he w'as ultia-consei vative and a back numbei 

He remembered veiy distinctly that in one of their meetings each member 
was asked to piesent his statistics for the numbei of cases treated by the 
open operation method The sni prising thing w'as that there w^as compara- 
tively little diffeience in the peicentage of cases wdnch w'^ere opeiated on by 
the open method by the suigeons thought to be ladical and those 
deemed conser^atlve 

Doctor Scuddei had made out a strong case for the operative treatment 
of ceitam fractuies, supported by admirable statistics The list of fractures 
which he enumeiated as requiiing open treatment is practically the same list 
which Doctor Jopson teaches his own students as requiring operation 
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GAS GANGRENE IN COi\iPOUND FRACTURES 
By Frank K Boland, M D 

OF Atlvnta, Ga 

FROM THE department OF SOBGEBT OF EMOBT UM\ EBSITT 

Gas gangrene probably is the most serious complication of compound 
fractures While the treatment of the condition furnished a conspicuous 
part of the surgery of the World War, fortunately its incidence in civil 
practice usually is rare 

However, in the eighty compound fractures m negio patients treated 
at the Emory University Division of the Grady (Municipal) Hospital, 
Atlanta, during the seven years from 1922 to 1929, gas gangrene developed 
m fifteen cases, a percentage of 19 During the same period, m the same 
institution, the disease was recorded in five other cases, not compound fiac- 
tures One of these cases followed diabetic gangrene Glycosuria has been 
reported as being found in gangrene due to gas-foiming bacilli, but this 
patient was known to have diabetes before gas gangrene appealed 

During the same period I saw two cases of the malady m white patients 
One was a young woman the victim of an automobile accident The muscles 
of her arm were seveiely macerated, without fracture The other patient 
was a physician who contracted the infection through a small wound in his 
finger received 111 his office Amputation was done in tlie first case, and 
debridement in the second , both patients died 

Also, during the same period of seven years, among the ninet3^-seven 
cases of compound fractures treated in the white division of the Grady Hos- 
pital, seven developed gas gangrene, a percentage of aliout 7 The nature of 
the compound fractures in both classes of patients seemed equally severe, 
so that It would appear that the negro is more susceptilsle to the disease than 
the white man, or that his resistance is less 

The common habitat of the various anaerobic gas bacilli is thought to be cultivated 
soil and animal excreta, and it may be that the apparent susceptibilitj of this class of 
negroes is due to uncleanliness On the other hand, Gage^ belieres that all kinds of 
wool and woolen goods harbor the microoganisms He not only found gas bacilli in 
the wool pads interposed between powder and shot in ordinary bullets, but also grew 
them in cultures taken from woolen clothes just returned from a pressing club, and in 
samples of unused cloth taken from a tailoring establishment 

The bacteria usuallj described as causing the condition are (i) B wclchn, or B 
aerogenes capsulatus, called by the French perfringens (2) Vibnon septique, probablj 
identical with the bacillus of malignant osdema (3) B osdematiens (4) B sporogenes, 
neither causal nor gas-producing, but said to be most responsible for the characteris- 
tic odor of the disease In addition to these, several other bacteria haic been named 
as etiological factors, such as B fallax and histohticus The B vclchii, although it is 
the most frequentlj found, and was the onh organism found in this series, and is the 
greatest gas producer, rarelj is the sole caubaliec agent, except in ca«es of localired 
gangrene It is bj sjmbiosis, the combination of two or more of these bacteria, and 
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probably aerobic germs, such as streptococci, that the most virulent types of the disease 
are produced The bacillus of Welch was demonstrated by smear or culture, or by both, 
m all these fifteen cases except two, and m these the clinical signs and history estab- 
lished the diagnosis Blood cultures were tried m several cases without success 

I am indebted to Dr Jack C Norris, pathologist m the Grady Hospital, for the 
following description of cultural methods used m the detection of gas bacilli “Material 
is obtained directl} from the wound, either by sterile suab or sterile aspirator, and is 
placed into ten cubic centimeters of a fresh meat extract bouillon This bouillon is 
faintly alkaline, and contains i per cent dextrose After the inoculation of the cul- 
ture media, a la^cr of sterile liquid petrolatum, approximatelj i centimeter in thick- 
ness, IS added This oil settles over the top of the bouillon, and insures practical 
anaerobiosis It is then incubated at 37 5°C 

“The culture is noted at six, eight, tweUc, sixteen and twentj-four hours The 
appearance of gas bubbles after six hours indicates a specific gas former The appear- 
ance of gas bubbles sufficient 
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to penetrate the oil layer and 
rise to tlic surface is almost 
a positne indication of the 
presence of gas bacilli 
Smears are made at intervals, 
and if the large Gram-posi- 
tne bacillus is found, animal 
inoculations are made, and 
the bacteriological diagnosis 
confirmed 

“This method of bac- 
teriological determination 
seems to be most satisfactory, 
especialh for B welchii, 

w Inch IS tlie organism usually 

found m this section ” 

-Sme-n f.om deep tissue 

these putrefactive organisms must first be damaged bj direct trauma or by interference 
with the blood supplj While bacteria maj enter the body through the alimentarj canal, 
it IS probable that m compound fractures they enter directlj through the wound While 
the disease is essentially one of muscle tissue, occasionallj it begins m other tissues 
Nearly always, however, muscle is the starting point, the infection spreading rapidlj 
through the fibres to the end, when it attacks the next muscle bejond The infection 
tends to travel longitudinal^', rarely transverselj 

The muscle fibres become separated from the surrounding interstitial tissue by a 
clear space which becomes filled with septic fluid, bacteria and gas An X-ray film 
ma> show the gas before it is detected ba crepitation The muscle is at first dull and 
opaque, brick red m color, resembling cooked meat, it does not contract when pinched 
nor bleed when cut Bubbles ma> now be pressed up and down between the fibres Great 
swelling of the limb occurs, avell described b3' Wemtrob and Messeloff" as tense, not 
giving the fluctuation of an abscess or the pitting of cedema The color changes to green, 
brown or black, a bloody exudate comes from the wound, and gas can be felt m 
the tissues over an area considerably greater m extent than that of the dead tissues 
The characteristic odor, which must be encountered to be recognized and described, is 
extremely foul and sickening 

In this series of fifteen cases of gas gangrene in compound fractures, 
eleven patients were males, and four females , ages ranged from five to fifty- 
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two yeais , two fractures weie due to gunshot wounds , two fractures involved 
the upper extremity, and thiiteen the lower extremity Six patients died, 
giving a mortality rate of 40 per cent No autopsies were performed The 
shock of amputation appaiently was the immediate cause of the demise of 
one or two of the patients, but since the operations were done to cure gas 
gangrene and the patients would have died without such treatment, gas 
gangrene must be assigned as the cause of death One of the gunshot cases 
died and one got well All published series give a larger numbei of cases of 
gas gangrene in fiactuies of the lower extremity than 111 fiactures of the 
upper extremity Such lecoids no doubt are due to the fact that the lower 
extremity is moie exposed to infection from the soil than the upper extremity, 
and also to the fact that 
the tight muscles about 
the tibia furnish better 
ground foi the piopaga- 
tion of anaerobes than 
the loosei muscles of the 
forearm Is it not also 
true that compound frac- 
tures are commoner 111 
the leg than in the 
forearm ? 

Signs of the disease 
may be noticed in from 
SIX houis to thiee days 
after injury, the average 
time being about twenty- 
four hours It IS difficult to enumerate the different signs and symptoms in 
the ordei in which they appeal Certainly no single symptom always appears 
first with the regularity that pam, as stated by John B Murphy, is always the 
first symptom to be noted 111 acute appendicitis However, it has been com- 
monly observed how often the first symptom of gas gangrene is a pulse rate 
higher than should be expected from the patient’s general condition Instead 
of 80 or 90, it IS no or 120 Sometimes the temperatuie keeps pace with the 
pulse rate, and sometimes it does not The leucocytes usually run from 15,000 
to 20,000 At the same time the patient may complain that the dressing is too 
tight, and he seems to be restless and anxious 

At this juncture it would be bettei if the fracture is immobilized in an 
appaiatus which permits easy and adequate inspection of the limb, because 
such an examination should be made without delaj’- The color changes 
described are not of much value in negioes The ordei in which the other 
symptoms appear is not at all constant Smear and culture should be made 
immediately, and may prove positne as early as six hours after the injury 
The X-ray does not alwa}S shov gas but sometimes will demonstrate it 
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befoie bubbles aic seen As a rule the odor is an early sign, but in two or 
thiee of these cases it was not definite until after the culture was positive 

~ „ The treatment of a 

compound fracture com- 
plicated with gas gangrene 

, _* resolves itself into treat- 

uig the gangrene, and 
treating it as promptly 
and vigorously as pos- 
sible If Its spread is not 
controlled death from 
\ septicemia, or possibly gas 

x"** embolism, is almost the 

^ invariable outcome The 

3HHr. ' alignment of the broken 

' bones can be taken care 
** of later, and the patient 

, will be fortunate indeed 
if, after he is rid of the 
^ lethal infection, there are 
, bones to be aligned More 

than likely the fracture 
• A. disappear in an am- 

put at ion Only one of 
these cases u as cured by 
* debridement alone, while 

another one was cured by 
^ * debiidement, and later 

^ ' multipl e incisions Four 

* u ere cured by amputation 

% ^ ' alone, and three cured 

^ debridement, and later 

I amputation Four died 
* * following debridement 

and amputation, one died 
" ) after amputation alone, 

one died after linear in- 
' cisions alone 

The idea of operative 
treatment is the excision 
, ““ - ' of all obviously and sup- 

3 -IS gangrene ni gunshot fracture of kneejo.nt poscdly damaged tlSSUe, 

preserving as much skin and as many important nerves as possible The 
a jacent tissues should be widely exposed to the air by multiple longitudinal 
incisions Many different kinds of after-treatment have been proposed, but 
not nng in our hands has given better results than the application of the 
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Carrel-Dakin technic Dressings should be loose and few in older to discour- 
age the growth of the anaerobic bacteria by the admission of oxygen 


The involved parts and 
the general progress of 
the patient should now be 
watched diligently Upon 
the appearance of the first 
signs of the extension of 
the disease, either local or 
constitutional, further 
debridement should be 
done, or better a high am- 
putation The aim must 
be to save the patient’s 
life, and not his leg or 
arm In the case of the 
physician who died from 
gas gangrene of the arm, 
if he and the rest of us 
had not thought so much 
of how incapacitated a 
laryngologist would be 
with one arm gone, and 
had amputated instead of 
debrided, we might have 
avoided a mortality The 
routine care of the pa- 
tient’s septic condition is 
most important Blood 
transfusion does not 
seem to produce appreci- 
able results 

The last eight patients 
111 this series were given 
the anaeiobic antitoxin of 
a New York firm, the first 
foui being given the per- 
fringeiis antitoxin, the 
last four being given the 
more efficient polyvalent 
preparation In the last 
four cases the antitoxin 



Tig 4 — Gas gangrene complicating compound fracture of tibia 

and hbid i 


was administered both as a prophylactic and therapeutic agent the average 
prophylactic dose being twenty cubic centimetres, and the ai erage therapeutic 
dose being fifty cubic centimetres repeated once or twice every twenty-four 
hours Intravenous injections w'ere preferred and generally employed Tw'o 
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of the seven patients who did not get the antitoxin died, and four of the 
eight who leceived antitoxin died This sounds discouraging, but other 
factois must he consideied Certain!}' m two of the patients wdio received 
antitoxin and died, surgical shock played a huge part in the fatal termina- 
tion This senes is too small to draw' any kind of conclusions as to the 
value of antitoxin m the tieatment of gas gangrene, hut it is evident that 
the viiulence and lapidity of the infection diftei materially among patients, 
W'hose resistance manifestly is not ahvays the same B II Clifton reports 
a case from the wdiite division of the Grady Blospital w'hich he believes w'as 
saved by the antitoxin after shoiilder-joint amputation apparently had failed 
At present all patients ■with compound fiactures and other w'ounds wdnch 
might give rise to gas gangrene, in addition to tetanus antitoxin are given 
on admission polyvalent anaerobic antitoxin as a prophylactic measure It is 
advisable also that smeais and cultures he taken at once No doubt the 
dose of antitoxin should he laigei than heretofore, probably fifty cubic cen- 
timetres as a preventative, and loo to 200 cubic centimetres as treatment On 
account of the small demand for the antitoxin its cost is high The reac- 
tions from some of our small doses has been maiked with temperature as 
high as 105° and urticaria persisting for ten days 

Although the toxin pioduced by the tetanus bacillus is claimed to be a 
thousand times moie lethal than that of B welchii, it is difficult to conceive 
how the serum prophylaxis against gas gangrene can ever become as suc- 
cessful as antitetamc serum The period of incubation of the gas bacillus 
infection is too short The moie lapid couise of this disease is said to be due 
to a constantly occuinng exhaustion of the supiaienal glands'^ 

Simple fractuies require more consideration from the surgeon than read- 
ing an X-ray repoit and the application of a splint, compound fractures 
demand unremitting caie to avoid serious contamination and gne the best 
possible end-1 esult, w'hile the attention and judgment necessary to save a 
limb or life in a compound fiacture infected with gas bacilli equals that of 
any problem m suigerj' Listei achieved his first step tow'ard immortal fame 
by his successful treatment of a compound fiacture 

CASE REPORTS 

Case I ■ — Male, thirteen years of age Admitted to the Grady Hospital (Emorj 
University Division) November ii, 1922 Compound comminuted fracture of the left 
tibia and fibula, from automobile accident Patient given 1500 units tetanus antitoxin 
on admission, as m all cases Wound debnded and closed, plaster cast applied, with 
wandow November 13, patient became stuporous, pulse rose from 100 to 142 Novem- 
ber 15, foul odor from wound, sutures removed, bubbles of gas escaped Smear showed 
B welchii Carrel-Dakin treatment instituted Sw'elhng and crepitation extended, gen- 
eral condition grew worse November 17, high guillotine amputation of thigh Novem- 
ber 18, patient died No gas-bacillus antitoxin used 

Case II — Male, twenty-four jears of age Admitted November 13, 1924 Com- 
pound fracture of left fibula, from fall from window to ground Wound cleaned with 
iodine, cast applied Temperature and pulse normal on admission, third daj pulse no, 
temperature 101° Discharge developed typical gas-bacillus odor Smear positive for 
B welchii No\ ember 18, amputation lower third of leg, December 10, secondary 
closure Good recovery No gas-bacillus antitoxin used 
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Casi III — Female, ihii Ij'^-seveii 3'cais of age Admitted Decembei 21, 1924 Com- 
pound fracture of tibia and fibula, fiom automobile accident Wound debnded and 
closed immediately, plaster cast applied December 23, patient complained of severe 
pain in leg, temperature 99°, lulse 80 Dressing removed, typical odor and discharge 
discovered Smear positive for B welchii December 25, guillotine amputation lower 
tliird of thigh, patient died same daj'^ The pulse and temperature appeared to be but 
little affected by the disease No gas-bacillus antitoxin was given 

Case IV — Male, six j^ears of age Admitted July ii, ipaff Compound fracture of 
right ulna, from being hooked by a cow Patient began to complain of severe pain a 
few hours later, when his mother noticed marked swelling of forearm, and brought 
him to the hospital at once On admission, which was not more than six hours after 
the injury, temperature was 101°, pulse no, child was very restless, and general con- 
dition was poor One hour later temperature was 103°, pulse 130, respiration 30, leuco- 
cjtes 17,600, polymorphonuclears 88 per cent Gas-bacillus odor was present, and the 
swelling extended to the middle of the arm, and to the wrist X-ray showed fracture 
of the ulna, and gas m the tissues Amputation was done the same day The patient’s 
temperature dropped to normal, and remained practically normal the six weeks he was 
in the hospital Unfortunately a culture was not made from the wound until the sec- 
ond day, when it showed a long Gram-positive bacillus with some spore formation, mor- 
phologically consistent with B welchit No gas-bacillus antitoxin was given Recovery 
was satisfactory 

Case V — Female, fifty-two years of age Admitted September i, 1926 Compound 
fracture of left tibia and fibula, from street accident On admission, two hours after 
injury, crepitation was felt in the surrounding tissues, but no gas bubbles could be 
expressed A smear taken at this time was negative Leucocytes 18,160, polymorphonu- 
clears 90 per cent Debridement, closure of wound with drainage, application of plaster 
cast September 4 patient had well-developed gas gangrene, with positive culture , guillo- 
tine amputation was performed in the lower third of the thigh October 26, stump was 
skin-grafted Recovery No gas-bacillus antitoxin 

Case VI — Male, twentj-one years of age Admitted December 13, 1926 Compound 
fracture of tibia and fibula, from truck accident Leucocytes 12,575, polymorphonuclears 
93 per cent Wound debnded, plaster cast applied The next day the swelling and odor 
suggested gas-bacillus infection, and smear was positive Patient discharged to another 
hospital, and reported as a recovery 

Case VII — Male, eighteen j^ears of age Admitted July 13, 1927 Compound frac- 
ture of right tibia and fibula, from motorcycle accident Amputation a few hours later 
Temperature and pulse normal until forty hours later, when temperature rose sud- 
denly to 102 4°, and pulse 128 Leg swollen, with foul, putrid odor, no crepitation 
Smear and culture showed Welch bacillus, and later crepitation appeared July 16, sec- 
ond amputation, above knee, July 27, third amputation Recovery No gas-bacillus 
antitoxin given 

Case VIII — Female, five years of age Admitted August 16, 1927 Compound 
fracture of upper extremity of left femur, and left fibula and tibia, from being struck 
by a truck Debridement of wounds, application of Thomas splint Twentj"-four hours 
later temperature was 105°, wounds had swelling, odor and crepitation of gas gangrene , 
definite Welch bacillus grew on culture Smear also positive Fifty cubic centimetres 
of perfnngens antitoxin (not polyvalent) given intravenously, thigh amputated , patient 
died two hours later, apparently from shock 

Case IX — Male, thirteen years of age Admitted September 8, 1927 Compound 
fractures of both legs, from street-car accident One hour after admission right leg was 
amputated, left leg debnded Next day temperature was 102°, patient very restless 
definite crepitus, no odor Smears from both legs showed B welchii Ten cubic centi- 
metres perfnngens antitoxin given intrav enouslj Second amputation next daj , patient 
apparently died from shock 

Case X — Male, thirty 3 cars of age Admitted December 15, 1927 Compound 
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fracture of knee-joint, from gun-shot wound Debnded and splinted Twenty-four hours 
later temperature was 1038°, pulse 120, patient had anxious expression, there was 
bloody drainage, but no gas, and smear was negative The next day there were crepita- 
tion and foul odor, and smear and culture were positive , temperature was 102°, and 
pulse 140 Thirty-five cubic centimeters of “double strength’’ antitoxin given, and gud- 
lotme amputation middle half of thigh performed Temperature then dropped to 97°, 
pulse 160 One-hundred cubic centimeters of antitoxin given dailv for four succeeding 
dajs Recoverj’^ After the amputation a rabbit was injected with six cubic centimeters 
from the stump, and killed immediatch The B welchii was recovered from the 
peritoneum Twelve hours after death the rabbit was enormouslj'' distended, and gave 
the characteristic odor of gas-gangrene 

Case XI — Female, twentj-six jears of age Admitted February 12, 1928 Com- 
pound fracture of right tibia and fibula, from auto accident Amputation immediatelj, 
just above knee The next da> temperature was 103°, pulse 140, but there was no odor 
nor bubbles from the wound, and the smear uas negative February 14, the smear 
was positive, although the odor and crepitation were not marked Patient was given 
fifty cubic centimeters of double strength perfrmgens antitoxin ev'erj twelve hours for 
three doses, and rccov'ered 

Case XII — klale, sixteen jears of age Admitted June 19, 1928 Compound frac- 
ture of both legs, from fall m attempting to “swing” freight tram Both legs amputated 
below knees Two dajs later there w'cre sero-sangumous discharge from the wounds, 
and suggestive odor The next day the X-ray showed gas m both stumps, and the 
culture was positive from the left leg, and negative from the right leg Ten cubic 
centimeters of polj valent anaerobic antitoxin administered on admission, and for the 
tw'o succeeding davs, after wdiich fiftv cubic centimeters was given dadv for three davs 
Later necrosed bone was removed from the stump of the left leg, followed bv a third 
operation for grafting skin After sev'cn months m the hospital the patient was dis- 
charged as well 

Case XIII — Male, forty jears of age Admitted August 5, 1928 Compound frac- 
ture of left fibula and tibia, from motorcv'cle accident Debnded two hours later Twenty 
cubic centimeters of polj valent anaerobic antitoxin giv'cn on admission The ne\t dav 
swelling, pain, crepitation and odor were present m the wound, which was treated by 
multiple, longitudinal incisions, fiftj cubic centimeters antitoxin being administered dailj 
for three days Smear and culture the second daj' vv'ere positiv'e Recoverj' 

Case XIV — Male, twentj'-five j'ears of age Admitted August 5> 192S Compound 
fracture of both legs, from automobile accident Wounds cleaned with iodine, Dakin 
treatment instituted, plaster cast applied Two daj^s later positive culture from left 
leg, treated by multiple longitudinal incisions August 6, seventj' cubic centimeters of 
polyvalent antitoxin administered , August 7, fifty cubic centimeters , August 8, patient died 
Case XV — Male, twenty jears of age Admitted October 14, 1928 Gun-shot com- 
pound fracture of right ulna and radius Tvventj'-four hours later odor, crepitation and 
bubbles of gas appeared, although culture was negative October 16, amputation Fiftj 
cubic centimeters of polyvalent antitoxin given October 15, 16, and 17, October I9> 
patient died 
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Discussion’ Dr Frederic W BANCRon, of New York City, said that 
usually trauma is a very big factor in the development of gas gangrene, but 
he could repoit three cases of gas gangiene that occurred m a Municipal 
Hospital of New York through simple hypodermic injection Two were 
treated by an ambulance surgeon and developed gas gangi ene with amputation 
of the arm and death , another one was possibly treated by an outside doctor 
when the ambulance was sent for, and came into the hospital and developed 
gas gangrene 

With three such due complications from hypodermic injections, it would 
seem advisable to wain the hospitals to inspect their hospital bags to see that 
then hypodermic solutions are kept sterile Oddly enough it was a solution 
of digitalis that was responsible foi two of the above cases 

Dr Kellogg Speed, of Chicago, 111 , said that during the war in 1916 
while woiking 111 the No 18 General Hospital, B E F France, Davis of 
Chicago first made these discoveries about the finding of gas bubbles in the 
X-ray examination of incipient stages of gas gangrene 

Sometime later the speaker treated and leported a series of cases thus 
infected by a method of muscle group excision That saves amputation 
One may hace to take off a whole group of muscles, such as the extensor 
gioups in the arms or legs because the infection spreads through and along 
the fascial planes, through the muscle itself not via the lymphatics m the 
early stages It does not spread by the blood stream m the early stages 
Consequently, if the diagnosis is made early the area traumatized with result- 
ing gas infection, the soft parts which were penetrated, involving only a 
ceitain portion of the limb, one or two muscles, may be completely lemoved, 
01 the aiea of infection may be completely removed simply by taking out 
that muscle from origin to insertion and leaving the wound wide open and 
ti eating it with the Can el-Dakm method 

Dr Urban Maes, of New Orleans, La , remarked that Doctor Boland 
had lef erred to some woik done by Doctor Gage in the speaker’s service m 
New Orleans He would supplement that by recounting several things that 
he followed in legaid to the prophylaxis of gas gangrene 

A very interesting observation has been made — it has a seasonal incidence 
111 the South It occuried only at a certain time of the year in people who 
were wearing woolen clothing at the time they were injured In the summer, 
when linen clothes are worn, he had never seen a patient afflicted with gas 
gangrene who was huit while he was dressed in linens, always it has been 
woolen clothing 

He wished also to record m line with what Doctor Bancroft had said, 
the fact that he had lost two patients from infection such as the type he speaks 
of, one from a hypodermic injection and another from an infected burn in 
which the blister broke and the patient ivas between woolen blankets In 
both instances he cultured the w'ool from the blankets and m both instances 
recovered the gas bacillus 

It IS interesting to bring out the fact that prophylaxis, which is the only 
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safe thing to consider, has largely to do with the matter of contamination 
with wool in the form of clothing oi blankets or other such commodities 

Dr Henry H M Lyle, of New York City, said that in 1916 he 
leported a case of gcneial gas gangrene without local manifestations A 
French soldiei was wounded in the thigh by a shell fragment The fragment 
could not be found m the wound The wound \\as treated by the Carrel 
method and remained sterile X-iay examination of the upper thigh and 
lowci abdomen showed no shell fragment It was then assumed that the 
fragment had been extracted at the dressing station or had fallen out during 
transportation On the thud day the patient developed symptoms of gen- 
eralized gas gangiene and he died on the afternoon of the fifth day At 
autopsy the following conditions were found A perforating wound of the 
left thigh, a penetrating wound of the right femoral vein, migration of a 
shell fragment to the light ventricle of the heart Generalized gas bacillus 
infection No local infection of the \\ound The shell fragment when found 
in the ventricle had attached to it a poition of the uniform wdiich w'as 
undoubtedly the source of the infection The caidiac muscle w^as riddled 
wnth gas bubbles 

Dr Samuel C Plummer, of Chicago, 111 , stressed the point in diagnosis, 
that the sense of smell is one that surgeons do not use very much in making 
diagnoses, but it can be used to gieat advantage m the diagnosis of gas 
gangiene The number of these cases wdiich one sees in civil practice is 
very small, but a short time befoie the war he had tw^o cases within a few 
months of each othei The fiist of these cases w'as a compound fracture of 
the thigh wnth severe mjuiy to the soft parts This patient died after an 
amputation of the hip The next one was a ciushing injuiy of the upper 
arm The aim was piactically amputated by the accident A trimming up 
was done and the stump left wnde open and treated wnth a wet dressing 
On the second day the speaker noticed an odor wdnch w^as familiar to him 
fiom the previous case of gas gangrene The ends of the crushed muscles 
which remained w^ere partly devitalized There w^as a dark, rather disagree- 
able color and the odor was that of rotting meat A smear taken at once 
showed the piesence of the Welch bacillus An amputation w^as done 
promptly only about tw^o inches above the amputation which was already 
there This brought them into good, live tissues with good circulation and 
the man never developed any further symptoms of gas gangiene He sug- 
gested where one has cases of injuiies wdiere gas gangiene is likely to occur 
that one does not overlook the sense of smell in making an early diagnosis 

Dr Astley P C Ashhurst, of Philadelphia, confirmed w^hat Doctor 
Plummer had said about the sense of smell It is a good thing when you 
know what the smell of gas gangrene is like It smells somewhat like 
a mouse 

During the second battle of the Marne he Avas in the American Ambulance 
in Pans Patients had been coming m so fast and the staff was so small 
that the patients had accumulated in gieat numbers It became his habit 
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whcncvci he a spaie moment between opei aliens to wandei aioimd the 
con idol s and smell the patients Those that smelled like mice he opeiated 
on right away because they had gas gangiene The lest of them could 
wait awhile 

One moie point When he was a student his fathei lectuied to his stu- 
dents on suigery of all kinds He desciibed eloquently the Eiysipele bionze 
of Velpeau , but the speakei had to wait twenty years before he saw a case, 
though he knew that it must exist because his father had desciibed it Over 
111 France with the French aimy, m the early pait of the war, he operated 
on a patient with a compound fracture of the femur, and it was theie that he 
saw the Eiystpele bronze of Velpeau There were no blisters but it was an 
erysipelas nevertheless The disease was m the skin, and perhaps m the 
subcutaneous tissues a little bit There was a distinct raised margin next 
the surrounding unaffected tissues Under conseivative tieatment the 
patient recovered 

111 his service at the Episcopal Hospital of Philadelphia a few years ago 
was a young woman with a compound fracture of the upper extremity She 
developed gas gangrene, and along with it the typical bronzed erysipelas of 
Velpeau The limb was so rotten that amputation was lequiied She recov- 
ered That was the only manifestation of gas gangrene of that type he had 
ever seen in civil life 

Formerly these clinical states were classified as separate diseases, but it 
IS much simpler not to divide them, but to class them all as gas gangrene, 
whether they be the acute mephitic gangrene of bone of Liddell, or the acute 
purulent oedema of Pirogoff, oi the bronzed erysipelas of Velpeau 
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TUBERCULOSIS OF THE PERITONEUM 
By Charlys H Mayo, M D 

OF RoCHLSTFR, MinNEsOTV 

In the last thiity years we have learned much about tuberculosis, its 
cause, method of transmission and pievention Three decades ago, 200 deaths 
each yeai out of each 100,000 persons vere caused by tuberculosis, today 
the number is less than half that However tuberculosis is a great economic 
burden, often, it causes a loss of years of health, and although the death 
late has been checked, nearly as many persons as ever ha\e the disease 111 
some form Besides tuberculosis in human beings, w e gradually have learned 
of the bovine type and its methods of transmission to man through milk 
Thus, tuberculosis of the bovine type, which represents at least 25 per 
cent of the tuberculosis of children, is now found on farms, and in small 
towns and villages In such places, frequently, there is no opportunity to 
secure pasteurized milk from tested, tuberculosis-free dairy herds We also 
have learned of avian tuberculosis, and recently the veterinarians have shown 
that most tuberculosis m hogs is now classified as of the avian type Only a 
few cases of avian tuberculosis have been seen m the human being When it 
does occur, it most frequently affects the spleen and liver 

It IS only through education of the public, by which it has been instructed 
111 the development, tiansmission, and prevention of disease, that the medi- 
cal profession has been enabled to control many diseases Without this teach- 
ing of the public it would be impossible to put into effect the great amount 
of knowledge that is now possessed concerning preventable disease 

In England and m Scotland greater attention has been paid to the effect 
of bovine tuberculosis on the human being, and tbeir statistics, I believe, are 
better than ours Tubercidosis of the tonsils is often of the bovine type, 
and also tuberculosis of the lymph nodes, especially of the cervical region 
Tuberculosis of the appendix, and of the glands of the intestinal mesentery, 
may be foci for peritoneal tuberculosis 

From thirty to forty )’^ears ago the great surgical pathologist, Christian 
Fenger, did much to educate the medical profession concerning varieties of 
tuberculosis that are amenable to surgical treatment, and our great clinical 
professor of surgery, the late John B Murphy, did much to advance infor- 
mation concerning peritoneal tuberculosis Hyperplastic tuberculosis, with 
nodular masses involving the interior of the intestine, which often produces 
symptoms due to incomplete obstruction, is but rarely the cause of abdominal 
tuberculosis of the peritoneal type in which there are ascites and adhe- 
sions Tuberculous peritonitis is nearly always, then, an unmixed infection It 
may come from the appendix, and if so, the appendix is closed off fiom 
the lumen of the ciecum by a stricture Then, the appendix may become per- 
forated, and its caseating content may produce a multitude of tubercules 
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which are confluent near the souice of infection A tuberculous gland in 
the mesenteiy just beneath the peritoneum may become liquefied and, finally, 
may burst through the peiitoneum, infecting the peritoneal cavity This 
causes in the immediate vicinity of the focus, a confluent tuberculous mass 
which becomes less dense m areas further away from the point of ruptuie 
In the eaily stage there is some pain, or at least some soreness, in the 
abdomen, this is before enough free fluid has collected to stop the rub- 
bing of the tubercle on the peritoneum The parietal laver of the peritoneum 
is sensitive to the rubbing of the tuberculous masses When free fluid 
forms, as in pleurisy, pain is relieved The abdomen inci eases in size, 
for there may be considerable distention with gas, and then, the seious, 
ascitic fluid accumulates 

Involvement of the pelvis in women is caused by tuberculosis of the 
oviduct These tubes, lined wirh mucous membrane, if once alfected will 
remain tuberculous until the tube is removed oi is destroyed by the disease 

It was eaily noted that serous peritonitis, by repeated operations became 
converted into plastic peritonitis, and ultimately this plastic peritonitis sealed 
m the focal areas of disease The trouble might be caused by a liquefied gland 
or, moie commonly, by the oviduct, because tuberculosis is the only infec- 
tion of the oviduct in which the fimbriated end is not closed Caseatmg con- 
tent escapes from the oviduct constantly until plastic peritonitis seals m the 
tubes Today the eftoit is made to remove immediately such tubes and to 
enucleate the medial end within the muscular wall, at the cornu of the uterus 
Thus, the tubes aie removed in tofo, down to the uterine mucous membrane, 
otherwise small tuberculous abscesses form in the muscular tissue at the 
cornu of the uterus Reports of necropsies show that more than twice as 
many males as females aie affected with tuberculous peritonitis, but piob- 
ably thiee times as many females as males are operated on for this condi- 
tion In the last two years, 409 cases of tubeiculosis of the peritoneum weie 
seen at the clinic, 171 weie tieated suigically and 238 medically 

Tuberculosis of the inteiior of the uterus is rare In girls, before puberty, 
tubeiculous metiitis may develop, and if it does the girls never menstruate 
Tlie internal uterine os may become closed, and the patients, who never 
menstiuated, may be seen between thirty and forty years of age with pyo- 
metia The liquefied uteiine content is of thin, tuberculous material, and 
only the outer shell of the uterus remains 

It IS most unfortunate indeed that of the young women who have had 
tubeiculous oviducts with ascites, many have had both ovaries removed at 
the time the tubes were removed Then, all the nervous changes that are so 
unfortunate ensue from such surgical procedures, and often the lives of 
the patients are practically ruined for a number of years There is no more 
need of removing the ovary m tuberculosis of the fallopian tubes than there 
IS of castrating the male m case of tuberculous epididymitis Very rarely, 
castiation of man or woman may be necessitated by injury to tbe ovary or 
testis by pressure necrosis , but seldom indeed is it necessary to remo\ e these 
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important stiucluies In the later stages of tuberculosis pf the oviducts the 
pathologic tissue may be felt m the pelvis by manual examination The struc- 
tures in the lo\\er part of the pelvis often are fixed by the plastic adhesions 
following the ascites In spite of the fixation, operation should be performed 
By locating the fundus, one can follow out the tubes in tbe dissection, the 
intestinal adhesions can be sejiaiated, and a sufficient area of the tube can 
be exposed to peiinit its enucleation being staited Removal of the tubercu- 
lous tubes IS all that needs to be done to cure tbe abdominal tubercu- 
lous peiitonitis 

Just as MacCarty showed that appioximately one in 225 chronic appen- 
dices removed is cancerous at the tip, so Margaret AVarwuck found, in a 
study of peicentagcs of tubeiculosis of the appendix, that l per cent of them 
wms tubeiculous Many physicians have come to believe that nature does 
about as w^ell as intervention for these cases They recommend good care, 
flesh air, piopei food, and sunlight as medical 01 hygienic measures Ochs- 
ner claimed that he saw about 50 per cent of patients cured by medical care 
and Allchin show^ed that 50 per cent of patients w'ere cured either by medi- 
cal tieatment or with very little care of any kind Sorgo and Fritz recorded 
a number of cases, w^ntched for a considerable period, 111 wdiich ether anaes- 
thesia given for half an hour to an hoiii, at repeated intervals seemed to 
have given gieat benefit Rost, in 1920, reported eight cases in which treat- 
ment w'as given by injection of ox3'gen into the peiitoneal cavity after the 
fluid had been removed Many cases of this sort have been reported Most 
of these injections of ox3'gen or of air probably result in the change from a 
serous to a plastic type of peritonitis, resulting in the development of 
adhesions In the treatment following surgical operation, ultraviolet light 
or sunlight applied under piopei piecautions, care to build up bodily resist- 
ance, and inciease in the dosage of sunlight after Rolher’s method are com- 
monly emplo3’^ed Such methods, of course, are merely to aid the bod3^ m a 
natural Wfa3'^, to care for itself 

About 50 per cent of the cases of peritoneal tuberculosis occur in the 
two decades of life between tw^ent3' and forty It is of little avail to operate 
on children a yeai or two old They usually die of the disease, but they ofter 
an opportunity for the use of adjunct medical treatment It is generally 
considered that many patients recen'^e benefit fiom rontgen ray, wdiich now is 
used widely in the treatment of tuberculous glands or of tuberculous areas 
in other regions, even wdien the tuberculosis apparently is not exceed- 
ingly destructive 

I wish to reiterate that, after many 3feais of observation of tuberculous 
peiitomtis in women, it has been showui that the majoiity of such cases arise 
from infection of the mucous membrane lining the oviducts When the foci 
of the disease are eradicated, the patients may rapidly recover, and are less 
likely to suffer later from trouble in the lungs, although they may have 
quiescent disease there In the cases in wdnch treatment is by other methods, 
and the involved mucous inembiane is not removed, tuberculosis often 
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develops later in some other region, such as the lungs, and death results 
When there is a fixed mass in the pelvis, probably tuberculous, with or with- 
out ascites, I would advise exploration even if the disease apparently is sub- 
siding If tuberculous tubes are found, they should be enucleated It is inad- 
visable to separate extensive adhesions, because adhesions from tuberculosis 
of this form outside of the lumen of the bowel larely are obstructive With 
the utmost care, the surgeon should open a way through the adhesions, until 
the tube can be reached , then it can be enucleated readily If, by accident, 
a hole should be tom in the intestine it should be closed by suture as well 
as possible and then the neaiest adjacent bit of omentum (seldom to be 
obtained) should be placed against it and held theie by sutures If omentum 
IS not obtainable, the injured aiea of the intestine may be covered with 
adjacent mesenteiy or intestine, so as moie effectually to close the opening, 
then tinctuie of iodine should be applied and the abdomen should be closed 
without drainage 
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CHRONIC, NON-SPECIFIC ENLARGEMENT OF THE 
MESENTERIC LYMPH NODES, AS 
RELATED TO SURGERY 
Bv LnoNARD Fr^riman, M D 

oi Dlnmii, Coin 

Miov ™, vfmcAr nrPAUTMrsT of T„r uNuriism o» coron^no dims, on oi scncEi., 

ENLARGniArciX-TS of the mesenteric lymph nodes ha\e been observed fo>- 
a ong time especially those due to tuberculosis, hut suigical attention has 
I been directed to chronic non-specific hyperplasia — i commo i 

and definite condition deseiving caieful consideration It is met nith quite 
frequently in lapaiotomies upon children and especially young adults (about 
13 per cent according to Guleke,”) although found often enough in those of 
middle age Most surgeons, how ever are n^t familiar wnth it and seldom con- 
sider It, either before or during operation;. Even wdien detected it is not often 
properly evaluated, although it may repiesent tlie only discoverable lesion 

Probably the first 
papers dealing with the 
surgical aspects of the 
subject were w'ritten by 
Carson of London, in 
1918, followed by 
Struthers,-^ of Edn- 
burgh in 1921 , but both 
of them confused the 
tubeiculous wnth the non- 
tuberciilous form, as 
have all other English 
a n d most American 
authors As fai as I am 
aw^are my own contribu- 
tion,*’ in 1923 w^as the 
first in this country deal- 
ing with the surgical sig- 
nificance of the chronic 
form of the disease, 
a t loug 1 Wilensky ’ published a paper in 1920 dealing wuth the acute, inflam- 
matory form limited to the ileocjecal angle 

Three forms of enlargement of the mesenteric glands may be recog- 
nized (i) The chronic, hyperplastic, non-specific, non-inflammator}'’ , (2) 
tie acute and chronic inflammatory, and (3) the specific (tuberculous, etc ) 
n oubtedly the whole question has been much obscured by confusing these 
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Lvmph nodes of ileocscil region (nppendiN) (r,om Mor 
ns Anatomy f ^ghth edition, p 771 ) 
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different kinds, especially the hyperplastic with the tuberculous This ten- 
dency has been universal in England (Carson, Struthers, Braethwaite,'* etc ) 
and almost so m America (Wilensky, Head,^“ Bell,^ etc ), while the Germans 
(Guleke,^! Pribram,^® Heusser have clearly lecognized the distinction and 
proved it by animal inoculation and otherwise 

Anatomy — The mesentery of the small intestine, with which we are prin- 
cipally concerned, contains fiom 125 to 200 lymph nodes, while that of the 
colon has comparatively few, the appendix having a small group of its own 
within the ileocsecal angle, which is not closely connected with the 
others (Fig i ) 

Normally these nodes are too small to attract attention Those nearest 
the mesentei ic root are larger than those nearer the bowel They are ai ranged 
in three groups , one close to the bowel, one near the root of the mesentery 
and an intermediate set (Fig 2 ) They are made up of lymphoid elements, 
lymphatic capillaries, blood 
vessels, nerves, and sup- 
porting elements A net- 
woik of lymphatics runs 
to and round them, trans- 
porting lymph from the 
intestine, and they are well 
supplied with blood 
vessels 

There is likewise in the 
mesentei y an extensive 
network of fibres of the 



autonomous nervous sys- ^ — Schemitic distribution ot enlirged lymph nodes in mesen 

^ tery of small intestine 

tem (Figt, 3 and <{.), 

anastomosing fieely with each other and sending numerous filaments to the 
glands, the lymphatics and the intestine (plexuses of Auerbach and Meiss- 
nci ) This network of nerves forms a part of the bewildering maze of 
sympathetic and arasympathetic fibres which, through the intermediation of 
ganglia, p exuses and numberless anastomoses, connect the abdominal organs 
with each other and with the cerebro-spiiial system through the spinal ganglia 
3). thus aiding m regulating and synchronizing the various vegetative 
activities It IS the action of the enlarged mesenteric glands upon these 
autonomous nerves with which this papei is largely concerned 

Pathology — In chronic, non-specific hyperplasia the enlarged glands are 
scattered thiough the mesentery of the small intestine iiimcipalh near its 
root and towaid its distal portion (Fig 2), and, when too much fat is not 
present, aie easily recognized as soft, flattened, round or oval, some\shat red- 
dish-colored bodies, elevated slightly above the surface and ranging in size 
from a small pea to a bean and occasionally larger The} may be feu or 
numerous The peritoneum is unaltered, as is usually the mesentery itself, 
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although the lattei is occasionally ihickcnod ni shows cMclcnces of sclciotic 
changes (Pnhram) 

These glands almost always contain no iniciooiganisins and show no 
pathologic changes except simple hypeiplasia (Fig 5) Although the inesen- 
teiic lymphatics usually aie free fiom appaient inflammatory changes, oblit- 
erating processes some- 
times exist, thus account- 
ing for the moderate 
amount of ascites often 
observed (Pribram ) 
Etiology — The trouble 
IS found most frequently 
in the young, adults as well 
as children, occurring with 
deci easing frequency as 
middle life is attained 
Those affected with it are 
apt to be of the neurotic 
type, the reasons for 
which will be discussed 
latei There ai e few 
grounds for thinking it is 
due to a lymphatic consti- 
tution (Heusser), to 
habitual constipation (Prib- 
ram), or to chronic appen- 
dicitis (Carson) 
Although appendicitis is 
found in many instances 
(one-half the cases accord- 
ing to Bagg^) it IS prob- 
ably a coincidence, the 
lymphatic system of the 
appendix being separate 
confined to the ileo- 

Tig 3 — Sympathetic nervous s>stem showing communications pin crip ("FlSf 

with cerebrospinal system (From Morris* Anatomy, fifth edition, CccUclldii^^i 

p ^ while the glandular affec- 

tion under consideration is much more extensive Melman^“ states that it 
often IS found in connection with rachitis 

Most authors accept tuberculosis as the cause, as suggested by Caison 
While this view undoubtedly is sometimes correct, there are reasons against 
it, the principal one being that evidences of tuberculosis aie not often found 
in the glands themselves, either microscopically or by animal inoculation, the 
former method being, perhaps, almost if not quite as reliable as the latter 
(Fig 6 ) Heusser, for instance, m twenty-five guinea-pig inoculations fade 
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to demonstrate it m a single instance; and he adds that he has been able 
to find it only when the glands are hyaline, caseated or calcified — in other 
words, ill those which are manifestly tuberculous to the naked eye 

During the last eight 3^ears I have obseived 119 cases — thirty-one males 
and eighty-eight females The greatest number, forty-seven, were between 
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Fig 4 — Abdominal sympathetic system (From article by N Guleke, /irc/iio' Khn Cliir , B J33, 

P S29 ) 

twenty and thirty yeais of age inclusive, those above thirty numbering twent}- 
eight, and those between fifteen and nineteen amounting to twenty-three 
Seven cases were over foity, fifteen under fifteen and eight under ten The 
oldest was fifty and the j'-oungest four Hence it is manifest that the dis- 
ease occurred most frequently between twenty and thirty years, although it 
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IS common enough before and after those ages It can hardly be termed 
a children’s disease, as has been claimed, although it belongs to the first 
half of life 

In ninety-two cases the glands were Aery numerous and in tAventy-seven 
they AA^eie moderate in number In eight cases they AA^ere manifestly tubercu- 
lous to the naked eye (calcification, caseation, etc ) 

In about fifty cases, glands remoA^ed during operations AA'ere reported 
upon pathologically SeA'en of these AA'ere positn^e for tuberculosis and the 
rest negatiA’^e (simple hyperplasia) , the positiA’^e findings occurring AAOth a 
single exception AAdiere tuberculosis could also be easily detected macrosco- 



Fig 5 — Chronic nonspecific lijpcrpasia o'' a mcscn c ic Ijrmli rocl- 


pically, thus agreeing AAuth the statements of Heusser pieAnously mentioned 
There Avere, along AAUth the histological examinations, some tAA^enty giiinea-pig 
inoculations, but for various reasons only about half of them could be utilized 
Among these, eAudences of tuberculosis AA'^ere found in four, but here again 
the inoculations Avere done merely to A^erify a diagnosis previously made bv 
inspection In seA'^enteen instances enough fluid to attract immediate atten- 
tion Avas found m the abdomen, ahvays Avhen the glands Avere numerous 
Among A^anous reasons for excluding tuberculosis as a cause are the self- 
Innited character of the disease, the absence of tuberculosis elseAvhere, the 
uniform similarity of the nodes, AAuthout caseation or calcification, and the 
failure of the von Pirquet test (Brunning^) 

The advocates of the tuberculosis theoiy, hoAvcArer, contend that m the 
early stages the bacilli may be too few to find, oi have died out completely, 
or the trouble may be due to toxins alone, but these arguments seem made- 
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quate in the face of the negative laboratory findings and the failure to demon- 
strate the disease in the bowel or elsewhere 

In fact, when demonstrable lesions of the digestive tract do occui, as in 
appendicitis, colitis, cancer, gastiic and duodenal ulcer, etc, glandular 
enlargement is not a prominent feature, and when it is seen it is strictly 
regional and not widely distributed, as is the affection under discussion In 
300 cases of tuberculosis of the bowel, Winkler observed glandular enlarge- 
ment only twice > 

Head and others advance the bovine bacillus as the cause but the 
same arguments are valid against this as in the case of the ordinary germ. 



Fig 6 — Tubeiculosis of 1 mesenteric l>mph node, showing necrotic areis md giant cells 


and in addition Shrota, of Japan, has repoited twenty-four cases in which 
no milk had been consumed 

Because the mesenteric glands receive lymph from the intestines, it has 
been universally assumed that the latter are the source of the irritative 
material causing hyperplasia While this theory may be true, at least par- 
tially, there are a number of objections to it 

1 The larger glands usually are not found near the bowel, but more 
toward the root of the mesentery To explain this it has been assumed, with- 
out proof, that the deeper glands possess a greater susceptibility, or that the 
lymphatics lead more directly to them 

2 In the great majority of instances no causatne bowel lesions can be 
found, 111 fact, Heusser wishes to limit non-specific hjperplasia to such cases 
Some tiy to explain this (Pribram, Guleke Pick) by the Inpothesis that the 
lesions aie \ciy small, or ha\e disappeaied, wdule others (Pribram) affirm 
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that bacteria may be alisoibecl thiough tbe noimal intestinal walls, Inil it 
this IS true they should be detected more fiequently in the hyperplastic nodes 
Wilensky thinks that Peyer’s patches may be the somce of infection, liken- 
ing them to the tonsils m this legard although this would haidly account 
for the enlarged glands situated high up m the mesenteiy Still others assert 
that the irritating agent is a toxin only pointing to the fact that microorgan- 
isms aie seldom if ever found in the enlarged nodes Heusser suggests intes- 
tinal parasites as an origin for such a toxin (oxyuris, round-worms, etc), 
and in this he is supported hy Brunning, Loewen, Reinhardt, Hueck and 
Noack, and others While intestinal parasites may be sufficiently common 
in Germany to lend ciedence to this view, although Guleke^^ found neither 
parasites or their ova in 50 pei cent of his cases, it is certainl}’- not true of 
this countiy, m fact I have never encounteied them at all, and they are sel- 
dom mentioned by other American observers In England, Carson saw them 
in but four out of fifty patients In addition, if such potent toxins actually 
exist, it seems they should produce more evident bowel symptoms, to say 
nothing of their effect upon the liver and the kidneys 

3 If the tiouhle is reall}' due to the confinuon^ absorption of irritating 
material from the bowml, the glands w^ould scarcely remain so uniform in size 
and appearance but some of them, at least, would eventually become large 
and hard and show' evidences of inflammatory changes One w'ould also sup- 
pose that the greatest accumulation of enlarged glands w'ould be in the imme- 
diate neighborhood of some assumed lesion, instead of the uniform distribu- 
tion wdiich is usually found 

The vasculai origin of glandular hyperplasia has seldom been considered 
in spite of the fact that vaiious diseases, presumably through the blood, cause 
enlargement of glands all over the body, wuth a tendency to select certain 
susceptible groups — for instance, syphilis, Plodgkin’s disease, lymphatic 
leukemia, glandular fever, etc 

My own case histones indicate that influenza frequently precedes mesen- 
teric lymphadenitis This also is mentioned by Melman and Pribram, while 
Wilensky says that enlargement of glands elsewdiere is often encountered and 
Baumgarten - refers to acute glandular fever as an accompaniment Col- 
mers,’^ Edelman,® and Schmieden also mention involvement of the mesen- 
teric glands in gi ippe, the irritation from wdiich may be marked enough to 
cause a spastic ileus Hence I am inclined to believe that influenza and allied 
distuibances are responsible, through the vascular system, for chronic hyper- 
plasia of the mesenteric glands, in many instances at least This theory agrees 
with the absence of bacteria and of intestinal lesions, with the uniformity m 
size and appearance of the nodes, with the extent and manner of their dis- 
tribution, and with the self-limited character of the disease 

Symptoms — ^When symptoms are present, which is not always, they are 
often indefinite and confusing because of their functional character and 
dependence upon the nervous irritation of various abdominal organs There 
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aie, nevertheless, certain outstanding features that deserve consideration and 
which often peimit of at least a tentative diagnosis 

1 Pam, tenderness and iigrdity, although usually present, are seldom 
very pronounced They occur around the centre of the abdomen with a 
strong tendency toward the right iliac fossa, following, in general, the attach- 
ment of the mesentery There also is often a nervous initability of the 
muscles rendering deep palpation difficult 

Frequently the pain is colicky in charactei, due to spasm of the bowel, as 
pointed out by Carson I have noted a striking spastic irritability of the 
bowel many times during operation, and believe that it accounts for some of 
the indefinite colics so often encountered in children Carson states that it 
may cause intussusception, and has actually seen this condition develop m the 
course of a laparotomy It may even result in an actual ileus in acute cases 
(Edelman, Colmers, Schmieden) 

2 Vauous dysfunctions of the digestive tract are frequent, such as con- 
stipation, diarrhoea, flatulence, indigestion, anorexia, etc , resulting in loss 
of weight and energy and depending upon irritative disturbances of the 
autonomous nervous system Pylorospasm is frequent, together wuth hepatic 
symptoms pointing to spasm of the sphmctei of Oddi, due, according to 
Keppler and Erkes to involvement of the superior mesenteric glands The 
constipation may be accounted for by spasm of the rectosigmoid sphinc- 
ter (Carson ) 

3 A use m temperatin e is often present, seldom exceeding one or two 
degrees This may persist for a long time , and when, m a young individual, 
it cannot be accounted for otherwise, a suspicion of mesenteric lymphadenitis 
may be entertained, especially m the presence of other characteristic abdom- 
inal symptoms 

4 A “neuiohc tcmpei anient" is noted so frequently that it probably 
amounts to more than a coincidence While several explanations for this 
might be offered, I believe the real cause is an irritation of autonomous nerve 
filaments by the lymphatic elements m the mesentery As Guleke puts it, it 
IS common knowledge that caseous and calcified lymph nodes can cause irri- 
tation of nerves and we are justified m assuming that simple hyperplasia may 
do likewise This nerve irritation affects the adjacent intestines and is widely 
reflected throughout the abdomen by way of the coeliac plexus (Vorschutz 

It is also carried to the cerebrospinal nervous system through the spinal 
ganglia, causing irritability of the abdominal muscles by ivay of the spinal 
nerves, and it may also account foi the general neurotic condition through 
disturbances of the higher nerve centres (Fig 3 ) 

That similar phenomena occur with other patliologic conditions is a mat- 
ter of common observation, for instance m ulcer of the stomach, chronic 
appendicitis, mucous colitis, etc , and it also is suggestive that a reierse proc- 
ess IS frequently met with, in which ps3^chic disturbances gne rise to inter- 

* The cooperation of Dr J N Hall has been of much \alue in the s.Mnptomatic stuth 
of man} of m} cases 
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nal functional disorders, notably of the stomach, intestines and ductless glands 
Diagnosis — A definite diagnosis is difficult before opening the abdomen 
owing to the similarity of the symptoms to those of other abdominal lesions 
Nevertheless, a “good guess” may often be ha 7 arded, although it would be 
unwise to place too much reliance ujion it for fear of overlooking some impor- 
tant lesion, especially a pathologic appendix 

As diagnostic signs of more or less value, Steinberg-- gives two ten- 
der points on deep pressure, one in the right hypochondriac region, easily 
confused with the appendix, and the other to the left of and a little above 
the umbilicus, opposite the second lumbar vertebra Payr calls attention 
to a tender area between A'rcBurne)'’s point and the navel, to which be 
attaches importance 

In attempting to differentiate between simple and tuberculous lymphadeni- 
tis, tuberculin has been recommended (Head,’- Heusser,’-* Brunning'’), but 
Its value IS questionable except when the outcome is negative Heusser affirms 
that a diagnosis of tuberculosis is hardly justifiable unless a tumor can be 
felt or calcified glands demonstrated by the X-ray 

In general it may be said that, confronted by a child or young adult of 
a nervous temperament, with more or less indefinite abdominal symptoms 
resembling those of chionic appendicitis, but less pronounced one is justi- 
fied in considering non-specific hyperplasia of the mesenteric lymph nodes, 
especially if the symptoms are long-continued, constant, and devoid of defi- 
nite attacks, and if there is loss of strength and energy and a slight rise 
in temperature 

Piognosis — Although mesenteric lymjDhademtis does not seem to be a 
serious disease, it can be a very disturbing one Especiall) m children, it may 
lead to nervous troubles and various internal d3^sfunctions having a decided 
bearing upon mental and physical development 

Unquestionably the trouble is self-limited, because it is found so frequently 
in the young and so seldom in later life, and it seems to leave no definite 
pathology behind it At present we have no means of estimating how long 
its course actually is Although we know that the symjjtoms often vanish 
quite rapidly after a laparotomy, as emphasized by Carson, Braethwaite, 
Guleke and others, they by no means always do so, thus adding one more to 
the numerous causes for “unsuccessful” operations for appendicitis 

Tieafment — Following laparotomy, which usually jjrecedes a diagnosis, 
if the symptoms do not jDromptly disajppear, further treatment should be insti- 
gated This may consist of 

1 Hygienic measures, including proper diet, open-air exercise, cod-liver 
oil, etc , as indicated Tuberculin is of course useless in simple hyperplasia, 
and also in the tuberculous form, according to Braethwaite ^ 

2 Heliotherapy and other forms of radiation, such as ultraviolet light 
(Head Bagg ’ says that the X-ray is of no service, and if its use is 
decided upon it should be employed with caution 

The appendix should always be removed, among other reasons because 
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there will always arise a suspicion that subsequent symptoms may be due 
to Its presence 

Pribram very propeily emphasizes the necessity for adequate inci- 
sions, permitting careful inspection, for otherwise the disease is apt to 
be overlooked 

RESUME 

1 Chronic non-specific enlargement of the mesenteric lymph nodes is 
a distinct affection occurring in the first half of life, especially between 
the ages of twenty and thirty, although common enough before and after 
those years 

2 In spite of its frequency, comparatively little attention has been called 
to it and Its surgical significance is not often recognized during and after 
abdominal opeiations 

3 The hyperplastic glands, perhaps the size of a large pea, can be seen 
and felt, often in profusion, in the mesentery of the small intestine, beneath 
the unaltered peritoneum There are usually no signs of inflammation, 
although fluid is often present m the peritoneal cavit)^ 

4 The iintatiiig agent is assumed by all wi iters to proceed from the 
bowel, although intestinal lesions can seldom if evei be demonstrated and, 
ViCe veisa when ulcerations of the bowel exist, enlargement of the mesen- 
teiic glands is uncommon Among possible causes are intestinal parasites 
and influenza (vascular origin), but the majority of writers favor tubercu- 
losis, although evidences of the disease can seldom be found m the glands, 
the intestines, or elsewhere 

5 The symptoms, lesembling those of chronic appendicitis but more dif- 
fuse and less pronounced, are mainly pain, tenderness and rigidity, with 
perhaps a slight rise in temperature A^arious local and general symptoms, 
such as colics, dysfunctions of the digestive tract, pyloric spasm, spasticity 
of the abdominal muscles, nervous irritability, etc , probabl)'^ arise reflexly 
from irritation of the autonomous mesenteric neives by the enlarged glands 

6 A definite pi e-operative diagnosis should be made with caution, for 
fear of oveilookmg some lesion requiring operative attention, such 
as appendicitis 

7 The treatment includes hygienic measures and heliotherapy Some- 
times, but not always a laparotomy alone leads to rapid recoveiy The appen- 
dix should always be removed, if for no other reason than because of the 
tendency to ascribe all subsequent symptoms to its presence 
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Discussion Dr Dean Lewis, of Baltimore, Md , asked Doctor Free- 
man if the blood of these patients agglutinated the bacillus mehtensis There 
IS a possibility, he believed, that in some of these cases Malta fever may have 
been the disease from which these patients suffered Physicians are recog- 
nizing that undulant fever is more common than was supposed It manifests 
itself in different ways A case of intermittent hydrops of the knee-joint 
recently studied at the Hopkins Hospital had undulant fever and the bacillus 
ivas grown from both knee-joints This disease should be kept in mind m 

some of these obscure, indefinite lesions 

Dr George J IIeuer, of Cincinnati, Ohio, asked Doctor Freemai 
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\\hether he had found aity relationship between the condition he had been 
discussing and the so-called acute glandular fever which occurs sometimes 
in epidemic and not infrequently m sporadic form The speaker had operated 
several times upon such cases under the mistaken diagnosis of acute appen- 
dicitis The patients had presented themselves with fever, nausea and 
vomiting, and sometimes diarrhoea, and vith marked tenderness and muscle 
spasm over the appendix region The suggestion of appendicitis had been 
so strong that he had been unwilling not to operate on them At operation 
the peritoneum had been slightly inflamed, with a quantity of clear fluid in 
the peritoneal cavity, the appendix had appeared normal but the mesenteric 
l}anph nodes had shown very marked enlargement and inflammation 

The question is What becomes of these enlarged lymph nodes that one 
finds at operation^ Do they subside or do they sometimes remain enlarged 
and give rise to chronic glandular enlargement as in the cases which Doctoi 
Freeman has cited ^ His particulai question was whether in the past history 
of his patients Doctor Freeman had obtained a history of acute illnesses 
which suggest acute glandular fevei ^ 

Dr Hubert A Royster, of Raleigh, N C , said that he was familiar 
with the work of Doctor Freeman with respect to mesenteric lymphangitis 
and his study of the irritable abdomen He was also familiar with the work 
of Wilensky who studied this question m children very thoroughly He had 
had occasion to review all of these in relation to six cases of this type of 
infection which he had had m the past few years In all of these cases the 
diagnosis of appendicitis was made, save one, m the last one they suspected 
the lymphangitis on account of the study of the previous ones 

He was satisfied that some of these were due to lymphatic block around 
the appendix, and the removal of the appendix mechanically releases the 
block He was also perfectly satisfied that Doctor Heuer’s suspicion was 
right in regard to the so-called glandular fever, because the last case the 
speaker had, even after the removal of the appendix, went on with a regular 
course of the so-called glandular fever A study of the blood developed 
the mononucleosis which is characteristic of this infection All of the cases 
got well after having the appendix removed As to the suggestion of Doctor 
Lewis, there lia-i e been a few cases of undulant fever developing m children, 
showing the signs of mesenteric lymphadenitis 

Dr Frank S Mathews, of New York, recalled a number of cases seen 
in the last two or three years with large and calcified lymph nodes, which had 
come With a variety of diagnoses and had in some cases had operations advised 
under the diagnosis of kidney or gall-stones or chronic appendicitis Some 
bad already had their appendix removed One point about these patients 
■'vith chronic nodes had impresed him, namely, that they had S}mptoms 
(chiefly pain) which seemed to depend on the presence of the nodes The} 
had not been definitely characteristic of either an appendix, gall-bladder or a 
biclney stone In tv o there had been a history of slight hematuria and once a 
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history of jaundice In two cases, he had removed a fair-sized single calcified 
node with relief of the symptom of which the patient complained 

Dr Leonard Freeman (m closing the discussion) said the question of 
glandular fever had been taken up quite elaborately by Baumgarten who pub- 
lished it in this country sometime ago in the Michigan State Medical Journal, 
1925 Personally he did not know much about undulant fever He had never 
gotten any history of it, but he stated in his paper that various forms of acute 
diseases that may occur can cause, through the blood perhaps, enlargement of 
the mesenteric glands 

As to calcified glands causing symptoms, calcified glands are perhaps 
always tuberculous At least one has a right to consider that they have been 
so So they would hardly come under this heading But the point is interest- 
ing that calcified glands, as well as other enlaiged glands, do cause symptoms 
and that is one reason one has for considenng that these enlarged hyperplastic 
mesentery glands may also be the cause of the sinnptoms that seem to go 
with them 
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THE SURGIC VL TREATMENT OE BILE TYPHOID CARRIERS 

By Allisn O Whipple, MD 
or Nrw York N Y 

FUOM THE DFP\nTMFNT OF bORGERU OF COLUMHIA UVn I IlSm 

It is almost trite to state that one of the outstanding accomplishments 
cf preventive medicine was the piactical elimination of typhoid fever fiom 
the wai zone during the late World War The two reasons for this great 
tiiumph 111 sanitation aie first, all individuals engaged in the war zone were 
immunized by vaccination against typhoid, and secondly, military law and 
public opinion and cooperation made possible the enfoi cement of drastic 
measuies necessary to the detection and elimination of the typhoid cairier 

Unfortunately in peace time, with the geneial public, compulsory vac- 
cination against typhoid, and the early detection and close and constant super- 
vision of the typhoid earner are exceedingly difficult For these two lea- 
sons typhoid continues to be endemic According to the Metropolitan Life 
Insutance Company^ there occurred in the United States in 1926, 41,377 
cases of typhoid with 7614 deaths and in 1927, 34,411 new cases with 6525 
deaths Garbat “ states that, m the period of 1920 and 1921, about 150,000 
typhoid cases were reported in the United States with a pioduction of 
approximately 7500 cairieis There aie still many hospitals in this country 
wheie the typhoid convalescent is discharged to the community without piopei 
steps being taken to determine the question as to whether 01 not he 
is a cairiei 

The study of the typhoid carrier may be said to have been initiated by 
Robeit Koch ^ who 111 1902 first called attention to the typhoid patient or 
convalescent as the most serious source of the spread of the disease Frosch"* 
fn St pioposed the theory that the typhoid bacillus may play a saprophytic 
! ole in the intestinal tract over a long period and this hypothesis was confirmed 
by the bacteriological studies of Diigalski ’’ He was the first to trace a con- 
valescent to the chionic earner state It soon became evident that the car- 
1 icr spread the bacillus in both urine and fseces, and this led to an active study 
of the best media to be used for the rapid detection of the bacilli m the excreta 
of typhoid convalescents 

Investigations, both clinical and experimental, point to the gall-bladder 
as the nidus of the typhoid bacillus both during the disease and long after 
Futteiei ^ 111 1 888 first showed that the bacillus could be isolated from the 
gall-bladdei 111 fatal cases of the disease Longcope' took bile cultures as 
a loiitme m suspected typhoid deaths at the Pennsylvania Hospital and found 
the typhoid bacillus regulail)^ m all positne cases The gall-bladder has been 
shown to be the nidus of infection m the chronic typhoid carrier state, experi- 
mentally pioduced m the rabbit Blochstem ® first showed that rabbits gnen 
intiavenous injections of t}phoid cultures gave positue cultures of the bacilli 

631 



ALLEN O WHIPPLE 


in the gall-bladder weeks after the injection Gay ^ was able to produce the 
carrier state in normal rabbits by intravenous injection of typhoid bacilli 
in 90 6 per cent of the forty-three animals used 

The presence of gall-stones in the chronic typhoid carrier, both human 
and m the experimentally produced state, is an outstanding feature and is 
significant in that the presence of a porous, foreign body in the gall-bladder 
makes it next to impossible for the gall-bladder bile to become sterile In 
the combined twenty-eight cases of Haalands and our senes of carriers oper- 
ated upon, 90 per cent showed gall-stones, some of them as early as three 
months after the disease Pratt reports a case of gall-stones removed on 
the eighteenth day of the fever The bacilli may persist for years after the 
typhoid The writer, when House Surgeon at the Roosevelt Hospital, cul- 
tured the stones in a case of gall-bladder disease operated upon by Dr Charles 
N Dowd Active pure cultures of B typhosus were obtained from the cen- 
tre of all three of the large stones The patient had had typhoid fever thirty- 
two years previously 

The problem of the carrier state in the transmission of infectious dis- 
eases has been thoroughly discussed by Sacquepee and by Ledingham and 
Arkwright Gay ® summarizes their findings and adds his own wide experi- 
ence in his discussion of the typhoid carrier in his Monograph on Typhoid 
Fever The reader is referred to this chapter for a detailed review of the 
literature to 1918 

The most extensive and careful study of the typhoid carrier from the 
standpoint of the pathogenesis of the carrier state is that of Garbat^ pub- 
lished in 1922 This analysis is based upon the study of 164 typhoid cases 
occurring in the internment camp for German civilian prisoners at Hot 
Springs, N C , in 1918 Because these patients, cared for in the Military 
Hospital in Asheville, were under military control it was possible to carry 
out certain procedures like duodenal intubation and frequent bacteriological 
examinations, both duiing convalescence and for weeks afteiward that would 
be next to impossible in a civilian community 

Garbat’s studies corroborated the work of other investigators that the 
carrier distributes bacteria either through the urine or the fieces, or both The 
urine carriers will not be reviewed in this discussion Suffice it to say that 
the urine carriers clear up much more rapidly and in only about i per cent 
of all typhoid cases does the bacilluria continue for as long as two to three 
months His study of the fjeces carriers is his most important contribution 
to the problem of typhoid dissemination He demonstrated that there are 
three distinct types of fasces carriers, according to the nidus of infection 
(a) liver, (b) gall-bladder, (c) intestine In the first two the bacilli enter 
the intestine with the bile In the intestinal type the bile passages are free 
of infection 

. Of these 164 typhoid cases thirty-nine, or 2i per cent , showed B typhosus 
m the faeces during convalescence There were in addition fourteen cases 
in whom duodenal intubation cultures revealed the bacilli after three con- 
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secutive stool cultures had been proven negative That is, there weie fifty- 
three, or 32 per cent , of the 164 cases that pioved to be cairiers for -vary- 
ing periods of time after the temperatuie had reached 1101 mal Of these, 28 
to 29 per cent were temporary caiiieis while 3 to 4 per cent became per- 
manent earners These studies proved beyond question that duodenal intuba- 
tion culture was a much moie reliable method of detei mining the bile cai- 
rier state than stool culture Garbat showed that stool cultuies fail to detect 
the bacilli m 15 per cent of the carriers 

In the intestinal carrieis bile cultures show no typhoid bacilli whereas 
the stool cultures show a heavy growth This type of carrier is exceedingly 
lare The great majority are bile carriers, and the great majoiity of the bile 
earners are gall-bladder carneis It is possible to differentiate the intestinal 
carrier from the bile earner by duodenal intubation and stool cultures, but 
it IS impossible to differentiate the two types of bile earners, 1 e , duct 01 liver 
or gall-bladder types It is most important to try to establish the type of 
faeces earner during convalescence, 1 e , at the beginning of the caniei state 
At this stage the intestinal is readily diffei entiated from the bile cariiei If 
the faeces carrier shows on two or three consecutive days an absence of bacilli 
in the duodenal bile the earner must be obseived as an intestinal caiiiei and 
surgery is not indicated as it is in the bile earner 

It must be again emphasized that the detection and control of typhoid ear- 
ners is far moie difficult m civil life and m peace times than m a militaiy 
hospital or under a military regime The menace of a caiiiei and the diffi- 
culties of dealing with an ignorant and obstinate individual aie well poitrayed 
in the fascinating detective story of “Typhoid Marv,” published by hei dis- 
coverer, Dr George A Soper Typhoid Maiy, as a cook, was lesponsible 
for ten known outbreaks of typhoid fever The total number of hei known 
victims was fifty-one Owing to the fact that only parts of her entire his- 
tory and whereabouts are known it is probable that the total number of out- 
breaks for which she is responsible is much laigei than the record indicates 
Dr William H Park^^ states that she is now isolated at the Riveiside Hos- 
pital in New York City She has consistently refused to have her gall- 
bladder lemoved 

In New Yoik State, not including New Y'ork City, the State Depart- 
ment of Health has listed at the present time 204 active typhoid 
carriers They are under supervision, aie not allowed to engage m ain 
food handling occupation, but they are scattered over the state and arc 
not under militaiy control Last year alone twenty new earners were dis- 
covered and added to the active list One of these earners liad had tjplioid 
thirty-seven 3feais previously 

No cuie for the bile earner state by any means other than cholecjslcctonn 
and diainage of the common duct has as }et been dlsco^ered Dehler wa‘' 
the first to use surgery in the therapy of the earner state In 1907 he jier- 
formed two cholecj stostomies , one was cured the other remained a ear- 
ner Since then isolated cases ni small groups of cases have been report! d 
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with varying success Fromine summarized the results of surgery in the 
treatment of the typhoid earner state up to 1910 

The lack of a more positive stand for surgery in dealing with these unfor- 
tunate individuals is chiefly due to two factors ( i ) Some of the carriers 
operated upon ivith cholecystectomy or cholecystostomy have continued to 
be carriers (2) The operations may have been done by incompetent sur- 
geons in asylums or state institutions with a high mortality — a much higher 
moitahty than is seen m well-equipped and well-manned general hospitals — 
and there has been created a prejudice against advising surger} Thus in the 
New York State Department of Health Doctor Roberts says, “We refrain 
from advising any carrier to have a gall-bladder operation on account of the 
considerable operative risk involved Carriers, however, who wish to have 
such an operation performed, may leceive tieatment at the expense of 
the State ” 

A report from the New York State Depaitment of Health, dated April 
25, 1929, summarizes the results of gall-bladder operations on typhoid car- 


riers 111 New York State, exclusive of New York City 

Known carriers considered to be cured bv operation 14 

Known carriers probably cured by operation 2 

Known carriers not cured by operation 5 

Known carriers who died after operat on before results 
could be determined S 

Other known carriers whose gall-bladders were removed 
but results not yet determined 3 

Carriers discovered aftei gall-bladder operations 5 


Total 34 

The following is a report from the New York City Board of Health on 
Bile Typhoid Carriers operated upon with cholecystectomy and recorded in 
the New York City Board of Health 

“Our present knowledge of these carriers is much too meagre to draw an> conclu- 
sions We have records of seven cases operated upon for removal of the gall-bladder, to 
remove the carrier condition Of these seven, three have disappeared from our view, iwo 
having absconded and the third is now living in New Jersey, she is one of the cases 
operated upon by Doctor Whipple The stool findings m our seven cases show as follows 


“Carrier No 
no growth, i 

‘ Carrier No 
no growth, o 

“Carrier No 
no growth, o 

‘“Carrier No 
no growth, 0 

“Carrier No 
no growth, 0 

“Carrier No 
39, no growth, o 
“Carrier No 
no grow'th, 0 


17 — Stools examined after operation show positive, 0 , negative, 10 , 
III — Stool examinations since operation, 5 positive, 3, negative, 2, 
1 19 — Stool examinations since operation, 3, positive, i, negative 2, 
401 — Stool exam nations since operation, ii positive, i, negative, 10, 
421 — Stool examinations since operation, 7 positive, o , negative, 7 , 
479 — Stool examinations since operation, 113, positive, 74, negative, 
397— Stool examinat ons since operation, 2, positive, o, negative, 2, 
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“In view of the fact that many typhoid carriers are intermittent and some of them 
have negative stool findings for a number of years, it would be necessary to ha\e statistics 
covering a long number of years before any definite conclusions could be drawn Of the 
seven cases we have listed, four had at least one positive stool after operation 

“The attitude of the department, of course, is to keep watch on an} cases which have 
been operated upon, hoping that sometime in the future we may be able to draw some 
definite conclusion in the matter of diopping them from our list of carriers as cured ’’ At 
present there are some 260 active carriers listed n the New' York City Board of Health 


Haaland Scries 


Cases operated upon for earn r state 


B tvphosus 5 

Paratyphoid B 9 

Cholecystectomy i ^5 

Cholecystostomy l 

Results 


Cured by bacteriological control 
Remain earners 


Males I 

Females 13 

Survived 13 

Died(sixthday ) w ith cholecystectomy i 

n 

2 


Analysis of fourteen cases operated upon at Presbyterian Hospital 


B typhosus 13 Males 3 

Paratyphoid B i Females 1 1 

Known earners before operation 8 

Considered cured 6 

Remain carriers 2 

Probable earners because of finding bacilli in gall-bladder bile, stones or gall-bladder 
tissue cultures at operation 6 

B typhosus 5 

Paratyphoid B i 

Considered cured 3 

Not followed (bactenologically) i 

Remained a carrier 0 

2 died — third and seventeenth day after operation 

Of the two cases with cholecystostomy 

One cured — stools examined at i, r6, 36, 60 and 85 months 


One remained a carrier during Board of Health follow-up of three years 

Of the tw'elve cases with cholecystectomy 

Tw'o died Both had cholangitis and pancreatitis at time of operation 
Of the ten surviving cases 

Stool reports not made i 

Apparently cured 8 

Remains a earner * 

It tvas the waiter’s impression that individual clinics had had a fairly 
laige expel lence in the suigeiy of the typhoid carrier It was not until last 
autumn that he learned from Doctor Haaland, of Bergen Norway, that a 
large senes was not available from am mdnidual clinic and that our ‘^erics 
at the Piesbyteiian was as large as ain as tet reported Haaland recenth 
reported fourteen cases in the London Lancet It happens that our senes 
compiises the same number Both his and our results are %er\ similar and 
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offer more evidence in favoi of cholecystectoni)' than do the statistics of 
other investigators Haaland’s cases differ from ours m that the majority 
of his patients showed the paratyphoid bacillus whereas thirteen of our four- 
teen cases were straight typhoid carriers 

In the Presbyterian series of fourteen cases three were operated upon 
by Doctor Auchmcloss, eleven by the writer Of these patients, six were 
operated upon during the late convalescence from typhoid for which they 
had been treated m the Preshyterian Hospital and where their carrier state 
had been established All six were promptly cured of the carrier state Of 
the remaining eight cases, three were sent to the writer as carriers — i e , they 
were known to he carriers for periods of six months to two years The 
remaining five cases all were unaware that they were carriers, and three did 
not know that they had typhoid, in fact denied it The two w’^ho acknowd- 
edged having had the disease gave the time of their typhoid as ten and six- 
teen years before the date of their operation In the family of the patient 
who had had typhoid sixteen years previously the husband had had a very 
severe typhoid with perforation the year before she came for her operation 
and stated that the source of her husband’s typhoid was difficult to explain 
as they had been living together that summer aw^ay from any possible source 
of infection 

Of these fourteen carriers, one had contracted her disease from a known 
carrier The last patient operated upon by the writer was a woman, seventy- 
six years of age She was one of several typhoid cases traced to a typhoid 
carrier m a missionary home While she was in the hospital as a convalescent 
It was proven that she gave the disease to a patient m the ward Knowing 
that she had contracted typhoid from a carrier and that she was a carrier 
herself she willingly consented to a cholecystectomy and now is freed by the 
Board of Health as a carrier 

Of those patients, tw'^o had a cholecystostomy done One remained a car- 
iiei for three years and was then lost to the hospital and Board of Health 
follow-up She refused cholecystectomy Of the twelve cholecystectomized 
patients two died, but both these patients were deeply jaundiced and were 
operated upon for long standing gall-stone disease wuth cholangitis — i e , the 
inflammation had progressed beyond the gall-bladder into the duct system 
Of the ten surviving cholecystectomies, all were cured of the earner state 
except one patient who is still a earner nine months after his operation 
His duodenal bile still shows typhoid bacilli and he has to be classed as a 
liver carrier 

Comparing Haaland’s fourteen cases with our series, he reports thir- 
teen cholecystectomies and one cholecystostomy One of the cholecystectomies 
died SIX days after operation Of the thirteen survivors, one remains a 
liver earner, one a liver and urinary carrier — 7 c , eleven of the thirteen 
haie been freed for periods of six months to five and a half years, or, 845 
per cent of Haalands cases were cured Eighty-three and three-tenth per 
cent of our cases are considered cured by surgery 
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In dealing ^\lth the Uplioid cainei problem we have to consider these 
points 

1 A convalescent fiom t}phoid fc^cr should ha^c at least one negative 
duodenal culture and three negatne succcssnc stool cultures before being 
discharged to the community 

2 If his tests show continued pic‘'cncc of bacilli in his duodenal bile he 
has to he considered a bile earner If his bile is negatne hut his stool posi- 
tne he belongs to the rare form of intestinal cairier and is not amenable 
to surgery 

3 If. at the end of three months, the ji.itient still continues to show bacilli 
in his duodenal contents lie must be considcied a chionic bile carrier 

4 If there has been an\ s\niptom of cholecwstitis or if a cholecysto- 
grain shows ccidence of abnormal concenlralion of d}c or the piesence of 
gall-stones, the probabilities aie \cr} gieat that the focus is the gall-bladdei 

5 The presence of a gall-stone porous and penious to typhoid bacilli, 
pre\ents the gall-bladdci from freeing itself of infection, for it both hinders 
mechanicalh the cnipt\ing of the gall-bla<ldei and icinfects the fresh, incom- 
ing bile 

6 Certainl} if the chronicalh infected gall-bladder, with or without 
stones continues to reinfect the lucr and bile passages long enough, the 
probabilities of the indiMdual becoming a duct or Incr earner as well as 
gall-bladder carrier int lease as time goes on It may be that the sacculi 
in the wall of the common duct become the scat of infection 

7 To the intelligent and conscientious incIiMdual the mental distress and 
the stigma of being a carrier arc \er} great, and to e\cry cairier the physical 
and occupational restrictions and the constant surceillance of the health 
authorities are so irksome as to make every sensible carrier anxious 
to undertake any measure that offers a good chance of cure The ignorant 
or lawless carrier who breaks parole is subject to incarceration, but it is 
this type that usuall) refuses surgery and remains a chaige and menace 
to the community 

8 For the chronic bile carrier surgery is the only measure that offers 
any possibility of a cure A cholecystectomy gives probably a 70 per cent 
chance of cure If the operation is done wdnle the disease is limited to the 
gall-bladder the risk of the operation 111 competent hands is less and the 
chance of cure greater than if the duct system is involved 

9 If at the time cholecystectomy is done the common duct is drained 
through the stump of the cystic duct, it can be determined by culturing the 
common-duct bile wdiether the ducts are free If they are infected the con- 
tinuous free drainage of bile, as pointed out by Garbat, favors the steriliza- 
tion of the liver and duct system We believe this is an added factor in 
insuring a cure of the bile carrier 

10 Inasmuch as the great majority of bile earners have gall-stones and 
chronic cholecystitis the operation is not necessarily pio bono publico, but may 
be looked upon as of benefit to the individual as w'ell as to the community 
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DISCUSSION 


II Ever}’^ cairiei opeiated upon should be followed and if possible two 
duodenal cultures and three stool cultuies, negative for typhoid, should be 
obtained befoie declaring the carrier cured These statistics should be made 
available for Board of Health authorities so that the uncertainty as to the 
results of cholecystectomy now so prevalent may be replaced with facts 
From the fact that five of the fouiteen cases in the Presbyterian Hospital 
series were found to be carriers only as a result of routine cultures of the 
gall-bladder bile and gall-bladder tissue, tbe point is to be emphasized that 
bactei lological studies of the bile and gall-bladder tissue from the tissue 
removed at the time of opeiation have, in addition to others, the advantages 
of detecting possible earners that maj'^ subsequently be found to be permanent 
duct or liver carriers Such cases, of course, should be reported to the local 
Departments of Health so that these individuals will not continue to be a 
menace to tbe community 
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Discussion Dr Emmet Rixtord, of San Francisco, Cal , remarked 
that it u ould seem that the obvious thing to do is to make routine bacteriologi- 
cal examination of the gall-bladder or the contents m all cases of cholecystec- 
tomy or cholecystostomy, whether there is a history of previous typhoid fever 
or not Not very long ago he recovered living t 3 'phoid bacilli from the con- 
tents of the gall-bladder m a lady of sixty-fi3 e years, and subsequently found 
the bacilli in the stools The lady 3vas positive she had never had t 3 ^phoid 
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fevei It was several months after the cholecystectomy before the stools 
wcie free of t}phoid bacilli 

Not long ago theie was an epidemic of typhoid fe\er in San Fiancisco 
which was tiaced to a earner among the employees of a dairy The Board 
of Health oidered that the man be not employed in any food pinve^oi's estab- 
lishment, and especiall} not m any dairy The labor unions put vei} gieat 
jiressuie on the Boaid of Health to have that oidei rescinded on the ground 
that the man could not w’oik to adcantage except in a daiiy and he had a light 
to eain his living We had cjuite a meriy fight ovei the thing 

Dr Edw^ard P Riciiardsox, of Boston, Mass , said that the State 
Department of Health in Massachusetts, if it finds a typhoid carriei who is 
also a food handler, attemjits to peisuade that jieison eithci to change his 
occupation oi to be admitted to a hospital foi tlie pin pose of opeiation The 
State of i\fassachusetts has piovidcd a small sum to co\ei the hospital caie 
of such individuals as aie operated on 

Ihe indication for opeiation wdien such a caiiiei is admitted to the hos])ital, 
piovided the patient is a good opciative iisk, is a positive cultuie of the 
ty])hoid bacillus on duodenal intubation At the Massachusetts Geneial 
Hospital theie have been eight such cases opeiated upon and each one had a 
pathological condition in the gall-bladdei wdneh would justify cholecystectomy 
These cases have lecoveied fiom opeiation and by it ba\c been com cited 
fiom camel individuals to those wnth a negative stool cultuie 

Dr Frank S IMatiiiwvs, of New' Yoik City, asked whethei all the 
patients that Doctoi Whipple had opeiated upon who wcie typhoid caiiieis 
also had stones Jt had been the sjieakei’s impiession that the w'ay the con- 
dition IS biought about is that in an epidemic of typhoid, those peisons w’ho 
get the disease and alieady have stones become carneis Chauffard, in his 
“Lecons Sui La Lithiase Bihaire” has called attention to the fact that peisons 
who have typhoid do not frecpiently come to opeiation for gall-stones within 
a leasonably shnit time and hence aigucs that typhoid docs not cause stones 
1 he suggestion, then is that cairieis as a lule become cairieis because the} 
ba\c gall-tones lathci than develop stones as a result of a typhoid There 
seems little cMdencc that t}phoid pci sc is a cause of gall-stones 

Dr Ai li \ O WiniM’u: (in closing the discussion) In legaid to the 
incidence of gall-stones m these patients twche of the fouilcen cases m his 
senes did ha\c gall-stones, and one oi two of them within a jienod of thicc 
months aflei the disease He bclieccd undoubtedh that the jncscncc of a 
poious loieign body in the gall-bladdei containing the tcphoid bacilli is the 
chief factoi m continuing the t}phoul stiam m these carriers 

In dealing with the tiphoid carrier pioblcm one has to considci these 
points l''irst A comalesccnt from uphold fc\cr should ha\c at least om 
negatne duodenal cultuie and three negatne, succcssice stool cultures before 
being discharged to the comiminiti If his tests show continued presence o» 
bicilh in his duodenal bile he has to be considered a bile earner If his is 
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negative but his stool positive he belongs to the class containing the rare form 
of intestinal cai rier and is then not amenable to surgery 

If at the end of thiee months the patient still continues to show bacilli 
in the duodenal contents he should be considered a chronic bile earner If 
theie have been any symptoms of cholecystitis, or if the cholecystogram shows 
no evidence of the dye or the presence of gall-stones, the probabilities are 
very great that the focus is the gall-bladder The presence of a gall-stone, 
porous and pervious to typhoid bacilli, prevents the gall-bladder from freeing 
itself from infection and the re-infection of the incoming bile 

Certainly if the chronically infected gall-bladder, with or without stones, 
continues to re-infect the liver and bile passages long enough, the probabilities 
of the individual becoming a duct or liver carrier, as well as a gall-bladder 
carriei, increases as time goes on It may be that the parietal saccuh in the 
wall of the common duct become the seat of the infection 

To the intelligent and conscientious individual the mental distress and the 
stigma of being a earner are very great To every earner the physical and 
occupational resti ictions and the constant surveillance of the health authorities 
are so irksome as to make every sensible carrier anxious to undertake any 
measure that offers a good chance of cure The ignorant or lawless carrier 
who breaks parole is subject to incarceration This is the type that refuses 
surgery and remains a menace to the community 

Regarding what Doctor Homans had said in the cases coming to operation, 
they had found six of these carriers because of the routine culture of the bile 
and gall-bladder tissue They would never have known that they weie 
carriers, or potential carriers, but for that Furthermore, in one of their 
cases they found that the patient, even after the gall-bladder was removed 
remained a carrier for a period of some thiee months The loutine culture, 
therefore, of bile and gall-bladder tissue is worthwhile whether or not the 
patient gives a history of typhoid 
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THE FOTOER POSITION AND ITS RELATION TO 
DILATATION OF THE STOMACH 
By Charles L Gibson, MD 

AND 

Preston A Wade, M D (By Invitation) 

OF New York, N Y 

The semirecumbent position, generally known in tins country as the 
Fowler position, was originally introduced as a theiapeutic measure in the 
treatment of acute peritonitis, particularly following appendicitis, and its 
value seems to have been unquestionable 

After several years of use of it m these conditions I got the impres- 
sion that we had perhaps relatively more trouble, paresis or even mechanical 
disturbance of the intestine, after operation and instituted the piactice of 
putting patients in the flat position as soon as improvement was manifest, 
usually about thirty-six hours post-operative, with apparent benefit 

The Fowler position has gradually been utilized more and more in the 
tieatment of operations in the upper abdomen, particularly the gall-bladder 
and stomach The reasons for using it m these conditions vary I think most 
operators felt that the patients were more comfortable and were less likely 
to develop pulmonary manifestations 

It seemed to me, however, as time went on that many of these patients 
seemed, even after relatively simple operations, to develop more stomach 
symptoms, particularly those of a dilatation, requiring lavage, postural treat- 
ment, etc 

The explanation might be of several kinds , one, perhaps, being the com- 
pression of the duodenum by the drag on the superior mesenteric artery by 
the ciowding down of the intestines in the pelvis, especially when the intestines 
were unduly full of gas Recently, therefore, we decided to put these patients 
in the flat osition and we have some statistics which seem to show diminution 
in the amount of post-operative diltation as judged by the necessity of lavage 
of these cases 

Meanwhile, we have kept track of the pulmonary complications (bron- 
chitis, pneumonia, massive atelectasis and pulmonary embolism) and we are 
gratified to note that there has been only a 2 per cent increase in the pul- 
monary manifestations 

Pei haps more convincing in my personal experience is a small but impor- 
tant series of private cases, most of them of considerable severity — resection 
of the stomach, cholecystectomy, etc — m which the stomach tube has now 
been discarded for a year and a half and without any noteworthy pulmonary 
complications at any time 

This paper, therefoie, is offered as a possible hint in the direction of post- 
operative treatment 
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An analysis of 249 cases has been made by Dr Preston A Wade, assis- 
tant surgeon, and a comparison of the two periods has been made — the Fowler 
position being figured from January i, 1927, to March i, 1928, and the 
flat position from March i, 1928, to May i, 1929 

It will be noted that the greatest benefit seems to be in the various opera- 
tions on the gall-bladder m which the post-operative stomach manifestations 
(dilatation) have been reduced from 43 per cent to 20 per cent 

Analysis of 249 Casfs 
Fowler position — 14 1 
Flat position — loS 

Number of cases Per cent 
laraged 

CJuonic cholecystitis 


Fowler position — 26 

9 

34 

Flat position — 31 

5 

16 

Cholelithiasis 

Fowler position — 39 

19 

48 

Flat position — 3 

0 

0 

Acute cholecystitis 

Fowler position— 8 

4 

SO 

Flat position — 10 

4 

40 

Ulcei of stomach 

Fowler position — 12 

5 

41 

Flat position — 4 

I 

25 

Pet foi ating itlcet stomach 

Fowler position — 6 

2 

33 % 

Flat position — 8 

2 

25 

Ulcci of duodenum 

Fowler position — 19 

II 

ss 

Flat position — 29 

9 

31 

Pet f 01 ating ulcei duodenum 

Fowler position — 15 

I 

6 

Flat position — 1 1 

I 

9 

Caicmoma of stomach and gall-bladder 

Fowler position -16 

5 

34 

Flat position — 12 

2 

16 

Total gall-bladdei cases 

Fowler position — 73 

32 

43 

Flat position — 44 

9 

20 

Total stomach and duodenal cases 

Fowler position — 68 

24 

35 

Flat position — 64 

15 

25 

All cases 

Fowler position — 141 

S6 

Z9 

Flat position — 108 

24 

22 
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REMOVAL OF WIDE SCARS AND LARGE DISFIGURE- 
MENTS OF THE SKIN BY GRADUAL PARTIAL 
EXCISION WITH CLOSURE 

By John Staige Davis, M D 

or Baltimohe, Md 

rnOM TUG SGnGICAL DEPAUTMGNT OF THE JOHNS HOPR-INS UNI\ EHSITl AND HOSPITAL 

The question of lemoving a wide scai or a large disfigurement of the skin, 
without leaving a lesult which is as objectionable as the original trouble, has 
always been a difficult pioblem m plastic surgeiy, and the object of this papei 
is to call your attention to a simple method by which this may be accomplished 
It should be understood that the disfigurements considered here are of 
benign character only, as it would be disastrous to attempt the removal of 
malignant skin lesions by gradual paitial excision 

As far as I can ascertain, the fiist communication on the subject was by 
H Morestin, who m June, 1915, read a paper before the Society of Suigery 
of Pans “La reduction graduelle des dififoi mites tegumentaires ” It was 
my good fortune to see this report soon after the publication of the Bulletin 
of the Society and I immediately realized the gieat importance of the con- 
tribution and utilized it at once 

It was only necessary to try the method to become convinced of its value, 
and I have since then used gradual partial excision with satisfaction on a 
great many cases The method has also been taught to students m my divi- 
sion foi years 

Sistuink repoited “A Method of Removing Scars m Stages” in 1926, 
being unaware of earliei woik along the same lines Strange as it may seem 
little geneial notice has been taken of this important plastic principle 

Gradual partial excision is the progressive 1 eduction in size of a disfigure- 
ment by successive excisions, which are lepeated at variable mteivals The 
method depends foi its success upon the fact that the normal skin has a tre- 
mendous capacity to stretch, especially nlien the stretching is done slowly 
It may be asked why should multiple opeiations be undei taken when the 
disfiguieinent might be removed at a single opeiation and the resulting defect 
be coveied by a skin graft 01 by the shifting of a pedunculated flap The 
answer to this question is that the procedure is simpler and the ultimate result, 
in suitable cases, is very much better It may also be asked why radium or 
X-ray could not be used to obliterate some of the disfigurements, such as 
hieinangioinata The answer is, that radiation had already been tried unsuc- 
cessfully m a number of the cases subsequently relieved by gradual partial 
excision and, unfortunately, m some instances the original condition was com- 
plicated by lay burns 

Aloiestm lepoited seveial cases, among them the remoial of an extensive 
pigmented mole on the face of a child He opeiated on this patient twehe 
times m a little o\ei four months \nothcr case, a burn scar of the neck and 
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Fig I — X ray burn following multiple treatments for glands of the neck Illustrating the first step 
of gradual partial excision with closure A Shows typical changes caused by Xrajs, keratosis frequent 
ulceration atrophy, telangiectasis, pain and stiffness B Shows the ellipse of tissue removed fifteen 
centimetres long by five centimetres at the widest part C, Shows the wound one week after operation 
Note type of closure D, Result after four weeks Note that the most objectionable portion of the tissue 
has been removed The scar is narrow and healing has been satisfactory 
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c D 

cineitro S''® ^cr"oval of 3 burn scar of many \earb’ duration b^ gradual jiartnl excision with 
the fi " f^ote Uie size and location of the scar on the neck and upper chest wall B The result of 
®'^cision after eight months Note the narrowing of the scar C, Result of the second operatioi 
no tei”'”* narrowed and the surrounding skin has stretched so tint there is 

tion T?" third excision with closure Photograph taken sixteen dajs after the opera 

tends t original scar has been pricficailj entirely removed The result will he a line 'car and if this 
limiiii'^ spread m places, it nia> be narrowed, otherwise nothing further ma> be necessarv There is no 
lation of neck movement, and the skin has stretched to meet the demand placed upon it 
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c 

Fig 3 — Tattoo marks on the forearm Removal bj gradual partial e-^cision a\ tth closure A Actual 
size of the design B Fne areeks after the first ellipse of tissue a\as remoaed Note the narroaaing of 
the pigmented area and the tape of scar C, Result of second step in the remoaal Note the small area 
of the design aahich remains 
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breast, was operated on eighteen times m eleven months In my senes the 
number of operations necessary to accomplish the desired result has varied 
between two to twenty, depending on the size and character of the dis- 
figurement 

Method — The part may be prepared in any way selected by the surgeon, 
but when dealing Avith scar infiltrated tissue, soap and water followed by 
alcohol and ether usually cause less subsequent in Ration than when stiongei 
chemical antiseptics ai e employed 

When the area to be excised is small, there is no necessity for the patient 
being hospitalized, but where the aieas aie larger, hospitalization is advisable 
Local angesthesia may often be used, preferably by nerve or regional block, as 
infiltration distorts the tissues, makes the closure more difficult, and may inter- 
fere with healing, especially when dealing with scais If the disfigurement is 
on the face or neck, and general anaesthesia is requiied, ether by the colonic 
route is the method of choice, otherwise gas and oxygen, or ethylene 
may be used 

Techmc — ^After determining the amount of tissue to be excised from the 
disfigurement, outline it with 5 per cent brilliant green in alcohol before the 
anaesthesia is given, as in this way we eliminate any question as to the size, 
shape and situation of the area to be removed, after the patient is draped 
Tlie pattern is usually made in the shape of an elongated ellipse whose long 
axis, in order to facilitate closuie, is in the most advantageous diiection, but 
any sliaped area may be removed as long as the resulting defect may be closed 
by suture 

The marked out portion should be cleanly excised with a sharp scalpel 
down to normal tissue, care being taken to avoid unnecessary injury to the 
edges which are to be approximated All haemorrhage should be checked 
Then the edges are approximated with a few catgut or fine waxed silk sutures 
111 the subcutaneous tissue and on-end mattress sutmes of horse hair or waxed 
silk m the skin The disfigurement is thus reduced m size by the amount of 
tissue removed On the sutured wound place one thickness of gauze impreg- 
nated with 3 per cent xeroform ointment, or several layers of silver foil with 
its porous paper, and over this a sterile sea sponge applied under even pressure 
and snugly secured with adhesive plaster and bandage 

In many instances, on account of the chaiacter of the tissue dealt with, it 
IS impossible to make the closures following the pi unary and intervening 
opeiations as accurate as might be desiied, but every effort should be made to 
have the final closure as perfect as possible After an interval, the length of 
Minch vanes according to the situation, and when the surrounding skin has 
sti etched sufficiently, more of the disfigurement is excised in the same way, 
the selection of the portion to be leinoved depending on conditions This pro- 
cedure IS continued at suitable intervals until the disfigurement has been com- 
plete!) lemoved and a narrow scar lemains 

The successive excisions should ordinarily be made inside the area of tlic 
scar or disfiguiement until the final step is reached, when it ma) be necessar) 
to encroach slightly on the surrounding tissue By proceeding in this way the 
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resulting narrow scar will be little if any longer than the long axis of the dis- 
figurement Should the excisions extend into the normal skin beyond the 
margins of the disfigurement then naturally the resulting scar uill he longer 
Rental ks — The technic is simple and these operations are seldom attended 
by any danger In the process of gradual partial excision, there is no contra- 
indication to cutting through large p’gmented nsevi, extensive hairy moles, 
cavernous angiomata, or keloids 

It is advantageous vhen dealing with scars to gam everything possible 
before both the primary and the secondarv operations by preliminar}^ massage 
and motion, thus loosening and softening the scar and mobilizing the sur- 
rounding skin 

The amount which it is safe to excise varies with the elasticity of the skin 
around the disfigurement and the determination of this point is sometimes a 
nice one, as it is essential in carrying out the procedure that the wound be 
immediately sutured and that perpnmam healing follow Occasionally one 
miscalculates and removes too laige an area of tissue and if the defect left by 
this removal cannot he closed by sutures even under considerable tension, then 
It becomes necessary to undercut before closure is possible Ordinarily, I pre- 
fer not to undeicut as undercutting tends to make more scar, and the tissues 
do not loosen as readily for the secondary operations 

In some of his cases, Morestin operated a second time within three or 
four days and where the skin surrounding the growth is normal and quite lax 
this may be perm ssible However, I have found it advisable in the majority 
of cases to let a consideialile period of time elapse between operations, and in 
my experience th s is essent al especially where the maximum single excision 
has been done, and also particularly where the tissues are scar infiltrated 
Where small areas have been removed the skin may stretch sufficiently in a 
week or two, hut I have frequently allowed six months or more to elapse 
between operations 

It IS difficult to appreciate the possible extent of gradual stretching of the 
surrounding skin and its adaptability, unless one is conversant with this pro- 
cedure Scars and disfigurements on the nose, eyelids and other parts of the 
face must be handled with great care, as considerable deformity may follow 
injudicious excisions When dealing with angiomata I have found it useful 
to surround the growth with a thick lead wire which is pressed firmly into 
the tissues by an assistant, until the excision is done and the wound is closed 
In this way bleeding, wdiich otherwise may be severe, is minimized 

When gradual partial exciSion is used in removing a keloid, the excision is 
done entirely m the growth itself, all sutuies being placed so that they pass 
thiough the keloid tissue Exactly the same process is repeated from time to 
tune as the skin stretches The final result wull be a narrow flat scar instead 
of the prominent thickened grow^th Suitable preliminary X-ray treatment is 
used on keloids before excision is undertaken 

When dealing with a large scar, say on the neck, it will often be found that 
there is tissue wdiich can be easily removed in different portions of the scar, 
and in such a case it is advisable to excise the several smaller areas rather than 
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tlie growth is left AH of the suhcut'incous imohemuit Ins Jongitti^lin il 

A\h ch rennins CTn he ensil) rcnio%cd. either h^ excision or bj carbon dioxide snou Aote ttie iongntinnu 

scar and compare this stage v\ith the original condition 
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Fig 5 — Illustrnting the treatment of keloid by gradual partial evcision A Sho^\s the keloid before 
preliminar> X ra> treatment ^\as guen and gradual partial excision ^\as commenced B The growth 
uas remo\ed in several stages over the period of a year and the photograph shovNs the final result C 
Shows the same area four jears later This indicates the permanence of the results obtained by 
this method 
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to attempt the removal of a single larger piece The sutuied wounds in such a 
case may run m several directions The removal of a scar with more or less 
infiltration of the surrounding skin is much more difficult than when it is 
surrounded by normal skin, as scar infiltrated skin does not stretch nearly as 
much as does normal skin However, such scars can gradually be reduced in 
size by gradual excision of suitable areas and in many instances excellent 
results may be obtained 

The piocedure takes time and cannot be done m a hurry It lequiies con- 
siderable patience from both surgeon and patient, but in the great majority of 
cases, the nnpiovement which soon becomes evident is sufficient to stimulate 
furthei mutual effort 

In most instances, if carried out properly, gradual paitial excision will 
remove the disfigurement and fiequently the result will be a narrow scar, 
which may be either straight, or curved, or angled, depending on the way in 
which the excisions have had to be made Often it can be managed so that the 
final scar will he in a natural fold Occasionally, it is impossible to completely 
eliminate a deformity by this method, but the size of the defect may in this 
way be reduced sufficiently to make a simple plastic procedure possible where 
the original condition would have necessitated a large mutilating operation, 
and this in itself is well worth while 

I have used giadual partial excision with closuie successfully in removing 
extensive scars, laige pigmented moles, pigmented n£evi, hceinangiomata, 
lymphangiomata, tattoo maiks. X-ray and radium bums, localized sclero- 
deima, keloids, etc, and have found that by this proceduie these cutaneous 
disfigurements may be eliminated without mutilation, and that better results 
may be obtained than by any other method with which I am familiar 
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Discussion Dr Waltacc I Terry, of San Francisco, Cal, asked 
Doetoi Davis if the X-ia}^ burns aie ultimately taken care of He had treated 
according to his method, a young woman who had been X-ra}ed for goitre 
He bad lemoved all of the original scar but the discoloiation and the dilated 
veins remain Will the}'^ disappear afterward^ 

Doctor Davis i eplied that they do not disappear unless they are taken out 
Where there is a widespread X-ray burn with vaiying degiees of skin change, 
that portion m which theie is keratosis and ulceration should be removed with 
a wide inaigin The less iininediatel} important aieas such as those showing 
telangiectatic changes being left to be excised subsequenth if neccssar} 
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TRAUMATIC RUPTURE AS A SEQUENCE TO CONGENITAL 
HERNIA OF THE DIAPHRAGM, WITH AN EXPERI- 
MENTAL STUDY OF ITS MECHANISM AND 
THE EFFECTS OF PHRENICOTOMY 

By Philemon E Truesdale, MD 
or Fall River, Mass 


Any abnormality which interferes with the vital functions of lespira- 
tion, circulation, and digestion warrants the utmost reflection Therefore, it 
IS my hope that this leport which embraces the results of further observation 
and stud)^ of the diaphragm, disabled by hernia or phrenic nerve paraly- 
sis, may be of practical 
interest The sphere of 
thought and action m sur- 
gery IS replete with en- 
tangled and intricate 
problems, but few are 
more perplexing than 
those associated with a 
breach in so important a 
structure as the dia- 
phragm 

A review of the litera- 
ture reveals the element 
of surprise frequently at- 
tending the discovery of 
diaphragmatic hernia 
Escaping in the physical 
examination it is disclosed 
by the Rontgen-ray, dur- 
ing operation, or at 
autopsy The clinical pre- 
operative diagnosis, how- 
ever, is of great impor- 
tance especially when acute intestinal obstruction supervenes The recogni- 
tion of diaphragmatic hernia on physical examination will be made more often 
when physicians are on the alert for its weird manifestations This is borne 
out by the fact that in one small hospital, the Goddard, at Brockton, Mass , 
two cases have been discovered, the first at operation, the second on physical 
examination The transposition of organs, abdominal and thoracic, must be 
recognized by the examiner, for this is the key to the diagnosis 

Furthermore, the existence of congenital heart disease or enlarged thymus 
as a cause of cyanosis and dyspnoea in the new-born should not be considered 
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final until the piesence of diaphiagmatic hernia, oi eventiation of the dia- 
nhiagm has been iiiled out Acidosis, dysphagia, pylonc obstiiiction, vomiting, 
constipation, dehydration, cough, and catalepliform seizin es are symptoms of 
henna of the diaphiagm in infancy and childhood Their impoitance in this 
relationship may be oveilooLcd, not because diaphragmatic heima is rare but 
because it is larely in the . — 

mind of the examinei 
The follow ing case i c- 
seinbled w'hoojnng cough, 
for which the patient w'as 
treated until a difterential 
diagnosis was accurately 
made b)' Di P H 
Lea\ itt. of Brockton, 
l\Iassachusetts 1 his case 
w-as of fuilher material 
importance m d c m o n - 
strating the occuiicnce 
of a major teai through 
the entire diametei of the 
diaphragm fiom the 
maigin of a congenital 
hernia 

Since I have been un- ' 

able to find the leport of 
a similar obseivation in 
liteiatuie. 1 present oui 
findings in this case wnth 
some ti epidation The 
evidence, howevci ap- 
pears to be detei inmate 
The presence of haielip 
(Fig i), the continuity 
of pleura and peritoneum 

over an elliptical area ^ — Congemtnl hemii of the left diaphragm convened into 

close to the oesophagus, complete rupture by evternal violence 

and a tear extending from this point to the peiipheiy of the diaphragm pro- 
vides a collection of facts, any other interpretation of which would be difficult 
The most plausible explanation would seem to be that a sliding hernia of the 
stomach filled at the moment with food or gas w^as suddenly and violently 
forced through the aperture Something had to yield and the structure least 
capable of resisting was the diaphiagm, the rent in which stopped only at its 
perimeter From the length of the tear, which gave rise to an expanded open 
area, one might be led to suppose that the immediate transposition of abdomi- 

655 





P E TRUESDALE 


nal viscera would collapse the deft lung, displace the heart, and cause death 
from asphyxia Later in this paper I shall present experimental evidence 



Fig 3 — Complete rupture of the left diaphiagm Evidence oi a preexisting congenital hernia 
was observed in the oesophageal region The tear extended outward from the margin of the con 
genital opening to the perimeter of the diaphragm A Oesophagus, B, area of congenital defect 
C area of traumatic rupture, D, anterior leaf, E, posterior leaf, F, outer angle of tear 

showing clearly that the transposition of organs even in the presence of a 
very large opening in the diaphragm is not rapid but so gradual that it allows 
for a compensatory mechanism sufficient to sustain life 
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C\st Report — A C, girl, fnc jears of age, was struck by an automobile March 
29, 1928, receiving injuries to her bodj and light leg At the Goddard Hospital, Brock- 






V 



Fig 4 — Exposing the field of opention thiough a tiapdoor incision in the thoracic 
are not removed Structures to be seen are the stomach, small intestine, , colon, omentum, peri 
Mrdium, left lobe of the liver and the spleen A, Stomach, B, heart, C, omentum, D, colon, E, liver, 
spleen 


ton, Massachusetts, it was determined that the little patient had a fracture of the right 
femur This was treated by the use of traction and later the application of a plaster 
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case During her stay m the hospital she developed a peculiar cough, so closely simu- 
lating whooping cough that she was treated for it over a period of several weeks 
Dr P H Leavitt, suspecting the possibility of a diaphragmatic hernia from the per- 
sistence of cough and a dextrocardia, ordered a Rontgen-ray examination of the abdo- 
men after a barium enema This revealed a loop of the transverse colon extending well 
up into the left pleural cavity She was kept under observation and placed on medical 
treatment for a few weeks during which time her general condition improved materially 
May 13 she was referred to our clinic On admission her temperature was 100 8° 

and her pulse 140 There 
were the usual symptoms of 
emotional cyanosis, dyspnoea, 
rapid pulse, rapid respiration, 
cough, precordial distress, 
sunken abdomen, and dis- 
tended cbest Litten’s sign 
could not be observed because 
the child could not he down 
without becoming cyanotic 
In observing a paroxysm of 
coughing we noticed that it 
lacked the characteristic in- 
spiratory “whoop” of pertus- 
sis Cjanosis and djspncea 
were more marked when the 
patient assumed the recum- 
bent position 

On physical examination 
the first feature to attract 
attention was harelip The 
concomitant appearance of 
harelip and diaphragmatic 
hernia prompted a minute 
examination of the texture 
of the diaphragm in the 
region of the aperture 

A Rontgen-ray examina- 
tion after a barium meal re- 
vealed the entire stomach m 
the left thoracic cage Small 
scattered shadows indicated 
the transposition of the small 
intestine (Fig 2 ) May 19 
a preliminary cecostomy was 
done There was difficulty in locating the csecum because it had been drawn upward 
toward the diaphragm Improvement followed and the major step of repair was under- 
taken May 26 Gas oxj'gen ether anaesthesia was emplojed By means of an approach 
through a trapdoor-opening in the thoracic wall the left pleural cavity was found to 
contain the entire stomach, the small intestine, the transverse colon, the left lobe of the 
liver, the spleen, and the omentum (Fig 4 ) There was no constricted point of transit, 
nor could either margin of the torn diaphragm be defined At this point it was thought 
that there was a congenital absence of the diaphragm, yet the displaced abdominal viscera 
were reduced without difficulty The left lung was then found to be collapsed Close 
inspection reiealed anteriorly a shelf of diaphragm varying along its course from two to 
SIX centimeters in width, the narrow portion being about midway, the broadest internally 
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where It nicrc[cd into a cup'<!liapt(i fold of <;cious nicmbiancc Further search resulted in 
finding: the remainder of the diaphiapiuatic leaf in folds along the posterior w'all of the 
thorax Fig 3) Belic\ing that U would expedite matters we began the application of 
sutures m the region of the asojihagus first where closure of the aperture, technically, 
would be more time-consuming On account of the difikulties met at this point the con- 
stant intrusion of hollow \is- 
ccra at the outer angle of the 
split diaphragm and a failing 
heart beat readih discernible 
in the foreground, a shift m 
in c t li o d ot closure w as 
adopted Using No 3 chromic 
catgut, a running suture was 
started at the outer angle of 
the tear This was continued 
to a point where all gaure 
packing could be re.iioetd 
without fear ot exposing fur- 
ther the upper abdomma! con- 
tents \ftcr a hriet pause the 
patient's heart action ini- 
pro\cd Closure of the more 
delicate oesophageal end of 
the open ng was then accom- 
plished Fmalh a running 
suture of fine silk was em- 
plojed to reenforce the 
ciiroin c catgut throughout its 
length 1 he opening m the 
thoracic wall was then closid ^ 

During that period of the 
operation when there was 
anxieti oicr the failing heart 
action, traction was m.ide on 
the central attachments of the 
diaphragm and upon the fibers 
attaching the pericardium to 
the diaphragm The object 
to be achicicd bj pulling on 
tntv portion of the displaced 
mediastinum waas to permit a 
Sweater ciuantity of air to 
enter the right lung, already 
considerably limited in its 
area of expansion While 
improvement m the patient’s 
condition follow^ed, there still 
remains some doubt as to the agency which brought it about How'cver, in our experi- 
ments upon dogs without use of the mechanical respirator wm found that traction on the 
displaced med astinum improved the condition of the animal 

Convalescence of the child was marked by a wide range of temperature and pulse 
^fay 30 about 300 cubic centimeters of turbid fluid was aspirated from the left pleural 
‘^vity June 2 the pleuritic effusion had become purulent, and a rubber tube was inserted 

659 


* -Hi- 






riG 6 — After operation 



P E TRUESDALE 


for better drainage This was removed June 4 June 8 the outer angle of the wound 
W'as opened and another rubber tube w’as inserted The exudate gradually subsided per- 
mitting remo\al of the rubber tubes June 16 July 19 an operation was done for repair 
of the harelip Her recovery w'as satisfactorj August 2, X-ray examination after a 
barium meal demonstrated the presence of the stomach and large intestine in the abdo- 
men, the left diaphragm ap- 
parently intact (Figs 5 
and 6 ) 

The field of inquiry 
involved in this case 
includes first, the signifi- 
cance of harelip associ- 
ated with hernia of the 
diaphragm caused by ex- 
ternal violence , second, 
the size of the tear ex- 
tending completely across 
the leaf of the dia- 
phragm , third, the mech- 
a n 1 s m by w h 1 c h the 
hernia tvas produced , 
fourth, the advantages of 
a direct transthoracic ap- 
proach, fifth, the advan- 
tage of the two-stage 
operation during con- 
valescence -where acute 
intestinal obstruction w^as 
not a factor, and sixth, 
the somewhat surprising 
ability of the suture line 
to hold m the presence of 
an acute suppurative 
pieuntis Perhaps the 
most important among 
these considerations is 
the mechanism by which 
this hernia developed 
The appearance of the tissues adjacent to the cesophagus furnished conclusive 
evidence that a congenital hernia had existed prior to the accident, upon the 
hypothesis that the apertuie admitted the cardiac portion of the stomach 
into an area aboi e the diaphragm , that a blow from one part of the automo- 
bile seiere enough to fracture the femur was probably of sufficient force 
from another part of the car to produce a sudden iiolent pressure upon 
a stomach partly herniated and probably distended Under such circum- 
stances it IS easy to conceive that the degree of pressure at the periph- 
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Fig 7 — Expenmentil hernii of left diaphragm Opening in 
the diaphragm closed Thoracotom\ %\ound closed Lipiodol in 
both lungs Barium in stomach and colon 



CONGENITAL HERNIA AND RUPTURE OF DIAPHRAGM 


eiy of the existing apeiture was more than it was capable of withstanding 
So the diaphragm yielded at the point of least resistance The dimensions of 
the tear extending to the perimetei of the diaphragm would appear to confirm 

this theory If such were „ . , 

the fact and theie fol- t 


lowed an immediate ex- 
pulsion of the hollow 
viscera of the abdomen 
into the thoracic cavity 
with collapse of the left 
lung and displacement of 
the heart, why did this 
child not die suddenly ’ 
How did she come to 
survive the shock ’ 

With a view to find- 
ing an answer to this 
question a study of the 
mechanism of diaphrag- 
matic hernia was con- 
ducted 111 the Laboratoiy 
of Surgical Research at 
the Harvard Medical 
School Through the 
courtesy of Dr Harvey 
Cushing and the assist- 
ance of the Rontgeno- 
logical Service at the 



Peter Bent Brigham 
Hospital, experiments 
were carried out upon 
sixteen dogs and one 
monkey The object of 
the investigation was to 
study under direct obser- 
vation the motion of 
those organs involved in 
hernia of the diaphragm 
during the process of its 



Fig 8 — Experimental hernia of left diaphragm Barium in 
both lungs Barium in the stomach which is in process of trans 
position First stage 


development Briefly, the plan consisted of making an artificial opening m 
the diaphragm, closing it again with a running suture each end of which 


passed through the abdominal or thoracic wall The abdominal incision or 
thoracotomy wound was then closed The animal was placed on a fluoroscopic 
table, given a barium meal and a barium eniema The running suture in the 


experimental opening in the diaphragm was then withdrawn This allowed 
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the margins of^the aperture to flaie open The movements of the stomach 
and colon were then observed This experiment was rendered faulty by the 
existence of a pneumothorax necessarily following the incision m the dia- 
phragm The monkey 
and the first two dogs 
died from asphyxia soon 
after the withdrawal of 
the running suture It was 
soon found that an ani- 
mal with a swinging 
mediastinum or no verti- 
cal partition at all suc- 
cumbed from asphyxia 
soon after an was per- 
mitted to enter the pleu- 
ral cavity However, dog 
No 3, singularly, sur- 
vived a sufficient length 
of tune to permit fluoro- 
scopic study of the stom- 
ach and colon through the 
artificial opening in the 
diaphragm Attempts to 
repeat the experiment on 
other dogs met with fail- 
ure until we began to use 
the mechanical respirator 
of Erlanger This re- 
sulted m a distinct ad- 
vance toward an ideal set- 
ting We changed from 
the abdominal approach 
to the thoracic, thus pro- 
viding accessibility for 
making a longer incision 
through the diaphi agm 
In addition it permitted 
control of the desired de- 
gree of expansion of the 
left lung during operation Closure of the thoracotomy wound was com- 
pleted while the lung was m a state of complete expansion One of the dogs 
regurgitated the barium meal and inhaled a quantity of it This produced a 
suipnsmgly clear shadow of the bronchial tree in each lung (Figs 7 and 8 ) 
Although he survived only an hour observations were made under the fluoro- 
scope and recorded at intervals on X-ray films The following observations 
u ere made from the experimental operation 
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Fu 9 — Experimental hernia of left diaphragm 

both lungs Intrusion of stomach into the pleural cavity 
ond stage 


Barium in 
Sec 
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Immediately after the removal of the controlling suture m the diaphragm tlie 
heart moved toward the opposite side Contraction of the right leaf of the diaphragm 
during inspiration increased the intra-abdominal pressure and helped force the loosely 
attached abdominal organs upward Thus, the stomach made progress in its ascent 
only during inspiration The cardiac portion with its greater curvature uppermost 
entered slowly, changing its position very gradually with each contraction of the right 
diaphragm The left leaf of the diaphragm remained almost motionless held by the 

advancing stomach and par- 
tially paralyzed from severed 
branches of the phrenic nerve 
The larger the amount of ba- 
rium in the stomach the more 
Its upward displacement was 
impeded As the stomach 
continued its rise above the 
diaphragm (Fig 8), the 
greater curvature remained 
uppermost 

The transverse colon 
was sharply angulated and 
followed the stomach through 
the diaphragmatic openmg 
The left lung was gradually 
elevated by the advancing 
stomach until the bronchi 
which could be seen were on 
a horizontal plane (Fig 9 ) 
In the final stage the right 
lung uas partially e\panding 
m a cage of reduced dimen- 
sions, the major portion of 
the heart was to the right of 
the spinal column, the trachea 
was deflected to the right 
and the oesophagus arched 
toward the right by virtue of 
pressure from the left side 
on Its mediastinal portion 
and traction on its lower end 
by the cardiac end of the 
stomach The stomach occu- 
pied the major portion of the 
left pleural cavity assuming 
an inverted position, while the p^lorus took, an anterior position approaching the level 
of the diaphragm (Fig 10 ) The colon was curved upon itself to the outer side of 
the stomach Post-mortem examination revealed the left lobe of the liver dipping into 
the thorax The omentum followed the colon and loops of small bowel were found at 
various points above and below the d’aphragm If the opening were too small for the 
stomach to enter, the omentum would pass through and take with it a portion of the 
transverse colon Therefore, the inference seemed plausible that, in the large openings, 
obstruction would develop onh as a result of torsion either of the stomach on its 
oesophageal attachment or of the intestine from \ olvulus , the smaller the opening the 
greater the liability of obstruction of the large intestine from direct impingement of the 
margins of the aperture upon the lumen of the gut 
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OBSERVATIONS ON ENPERIMENIAL PIIRENICOTOMY 


From the appearance of the cliaphiagm following injury to some of the 
terminal branches of the phrenic neive we w^ere led to make a study of the 
mechanism of the diaphragm following phrenicotomy and its bearing upon 
that phenomenon, eventiation, wdiich has ahvays been classified as a clinical 
vagary Our labor w'as rew^arded by disclosing infoimation of practical impor- 


tance Instead of ap- 
proaching the phrenic 
ner\e through an inci- 
sion abo\e the clavicle 
and cutting it as it crosses 
the scalenus anticiis mus- 
cle thus leaving an im- 
portant communicating 
branch from the brachial 
plexus, w'e severed the 
ner\e trunk at a point 
ivhere it is deflected from 
the pericardium to the 
diaphragm on the left 
side Fluoroscopic ex- 
amination show ed that 
the loss of mneivation 
left this side of the dia- 
p h r a g m comparatively 
motionless It no longer 



contracted during inspi- 
ration On the contrary 
It maintained a somewdiat 
higher level than normal 
during expnation and 
during inspiration it w^ent 
instead of down 
(Fig 12 ) Thus, during 
respiration after one 
phrenic nerve w^as 



Pic iz — Left phrenicotomy Clnin in (Esophagus Inspira 
tion Panljsis of left diaphragm Deflection of trachea and 
(esophagus toward the right Torsion of lower end of oesophagus 


severed, the twm sides of the cliaphiagm cxeicised an alternating motion, see- 
sawing up and down Dr M C Sosman upon examining the Rontgen-ray 
films termed this the “paiadoxical” action of the diaphragm 

Another effect of phrenicotomy and of more practical significance than 
eventration was a deformity produced at the lower end of the oesophagus dur- 
ing the period of contraction of the innervated leaf of the diaphragm There 
was observed a loss of that well-balanced pull on the lower end of the oesoph- 
agus which takes place m the normal diaphragm The innervated leaf con- 
tracting as usual drew the cardiac end of the oesophagus with it (Fig 13 ) 
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Not only was the oesophagus thus displaced two or three centimeters laterally, 
but, by the action of the muscle fibers opposing the paralyzed leaf, it was 
given a rotary motion In oi der to study this altered mechanism at this point 
a rubber tube filled -with barium was passed into the stomach But in addition 
to being perfect'y round this acted as a splint Thereupon, Dr Cushing 

I uggested the use of a 
metal chain made on a 
lat pattern (Fig ii ) 
We found that this 

I served oui purpose ad- 
mirably While we could 
Inot measure accurately 
I the degrees of rotation 
of the cardiac end of the 
oesophagus nor the exact 
distance of lateral dis- 
placement, it was appar- 
parent that they were 
circumstances, to produce 
sufficient, undei certain 
altered function at this 
segment of the alimen- 
tary tract A case of this 
sort following an opera- 
tion for cervical rib came 
under the observation of 
Dr Cushing in which the 
symptoms were sugges- 
tive of cardiospasm 

Two Cl’ cases of this 
“paradoxical action” of the 
diaphragm have been ob- 
rerved in our cl me One 
came under the observation 
of Dr George C King a 
baby of two weeks born in 
breech presentation The extraction of the head was accomplished with difficulty The 
infant suffered from attacks of cyanosis and dyspnoea There was an obstetr cal paralysis 
of the right arm On examination of the chest the percussion note was flat up to the 
level of the third rib Respiratory sounds were absent over this area The X-ray him 
showed the heart displaced to the left and the liver ostensibly in the right s de of the 
chest Under the fluoroscope, however, the “paradoxical diaphragm” was demonstrated 
The child died four weeks later and the diagnosis of eventration was confirmed at 
autopsy Here then was positive evidence of paralys s of the right leaf of the diaphragm 
with a marked degree of eventration as a concomitant deform ty with brachial paralj sis 
This question seems pertinent May not this form of phrenic nerve paralysis account 
for some of the cases of eventration of the diaphragm seen in adult life ^ 

666 




.'I 




u' -iiij.! 



InsP 



Fir 13 — Right phrenicotoniv Cham in (esophagus Inspin 
tion Paraylsis of right diaphragm Deflection of trachea and 
ce^ophagus toward the left Torsion of lower end of oesophagus 
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Anotlicr case of the “paradoxical diaphragm” has been recognized by our Rontgen- 
ologist, Dr J H Lindscj Tlie patient was a woman who, four years previously, had 
been operated upon for cancer of the breast Slie returned on account of vague symp- 
toms of the upper abdomen and chest An X-ray film re\ealed paralysis of the left 
leaf of the diaphragm and c\idcnce of metastasis in the mediastinal glands which 
apparently vas the cause of pressure on the phrenic nerve on the same side 

These experimental and clinical obsenations are not advanced as a con- 
traindication to phrenicotonn for pulmonary tuberculosis or as a preliminary 
operation to the repair of those cases of diaphragmatic hernia in which closure 
of the hernia orifice is expecled to be yer)^ difficult or otherwise impossible 
They bring into notice honeAcr the debilitating effect of phrenicotomy on 
the action of the diaphragm and the associated distoition of the cardiac end 
of the cesophagus, n Incli in some cases may be the cause of symptoms diffi- 
cult to explain 

Discussion* Dr Carl A Hedblom, of Chicago, 111 , remarked that m 
drawing conclusions with refeicnce to the human mtrathoracic pressure 
changes from experimental obser\ations on the dog, one must take cognizance 
of the fact that m the human the normal mediastinum possesses a much 
greater degree of stability than that of the dog Second, that paralysis of the 
diaphragm seems to me of no particular advantage in the repair of a hernia 
at the oesophageal ring, inasmuch as there is little or no mobility of the dia- 
phragm in this region In case of a traumatic rutpure in or near its central 
portion a tempoiary paialysis is of great ad\antage and can be achieved by 
simply crushing the ner\e in the neck wnth a pair of hemostats 

Paral}sis of the diaphragm by phrenic neive resection or extraction has 
in recent years found a \ery extensne field of usefulness, particularly in the 
treatment of pulmonar}' tuberculosis I ha\e never seen or heard of any seri- 
ous detrimental effect of such paralysis of the diaphragm 

Dr Emil Goetscii, of Biooklyn, New’' York, related the case of a child 
seven or eight years of age, wdio had been knocked dowm by an automobile 
Immediately after the injury there W'^as remaikably little complaint The child 
said she had a little pain m the side but that was about all She was kept out 
of school for tw’o or three days and soon returned She w’ent on, and for 
the following year and a half she had pain only while playing After that she 
said she had a “sideache ” That was really all she complained of 

The symptom continued She came to the medical clinic at the hospital 
and by a simple routine examination a marked dextrocardia w’as found Not 
because the patient w’as in a bad condition but because of the dextrocardia she 
W’as taken to the hospital for further study There the barium enema 
revealed most of the colon m the left thorax Then, further studies with 
barium by mouth show’ed the stomach to be there too 

The operation in this instance w^as a left thoracotomy without cutting the 
ribs, simply a spreading of the ribs by a mechanical spreader The operation 
Itself W’as carried out relatively easily The ribs were retracted and a large 
rent w’as found extending from the periphery of the diaphragm to the peri- 
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cardmm The phienic neive was cleaily visible It was not tom because of 
the accident, but it was i effected to the pericardium and the diaphragm 

Inclosing the opening he freshened the edges of the wound because they 
were clearly glistening, like the peiitoneum and he thought that when he 
brought them togethei there might be no healing He therefore refreshed the 
edges and fieed the pleuia and peritoneum, closed them with catgut and 
leenforced with fine silk The \\ound maigins weie brought together by a 
silk suture around the ribs and an an tight closuie was made The lung was 
collapsed Following the opeiation there was a pleural effusion but the 
pleural fluid soon was absoibed and the lung expanded The function of the 
left diaphragm rapidly became normal The patient made a wonderful 
recovery and was found to be m excellent shape very soon after the operation 
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RESECTION OF RECTUM FOR CANCER AND 
CONTINUITY RESTORED 
By AVilliam F Verdi, MD 
OP New Haven, Conn 

It is not our purpose in this paper to critcize the work of other surgeons 
or to question the results obtained by them The following remarks upon 
rectal cancer are based upon a rather extensive experience in the surgical 
treatment of this disease We do not claim any originality in our work We 
have availed ourselves of methods described by other surgeons in situations 
where they served our purpose the best The best results have been obtained 
in those patients in whom the tnbutory lymph nodes have not shown exten- 
sive metastatic deposits to the naked eye, to the feel or to microscopic exam- 
^ Illation In cases where there is extensive glandular involvement, local recur- 
rence and distant metastasis is prone to occur regardless of how extensive 
the operation may have been A better outlook may be expected in those 
cases where the growth is more localized 

Cancer begins as a localized disease and has vaiying degrees of lapidity 
in Its spread This depends chiefly upon the location in which it first develops, 
its virulency and the amount of defense the patient possesses It is singular 
that in two positions where cancer has a tendency to start it spieads slowly 
and remains local for a long time Both aie positions where suigical attack 
IS difficult, but both represent a type of cancel which runs a slow course and 
IS considered chmcally less malignant . Cancer of the cesophagus destroys 
life by starvation much more frequently than it does by extension of the dis- 
ease and rarely by metastasis Cancer of the rectum is veiy much more easily 
removed than cancer of the cesophagus and involves a less vital structure 
Because cancer of the rectum tends to remain local for a long time and 
grows by direct extension of the disease with late metastasis, we are endeavoi- 
ing to treat the favorable cases by a less extensive resection than is advo- 
cated by other surgeons The advocates of the abdominoperineal operation 
claim a greater percentage of cures than is obtained by other methods We 
do not perform this operation because of the high mortality it has given us 
Those cases of cancer of the rectum which are above the cul-de-sac and too 
high to be removed through the sacral operation are removed thiough the 
abdomen, but we simply remove the tumor by a wide excision and leave the 
patient with a permanent colostomc'- We make no effort to remove the 
entire bowel including the anus 

The intricate network of lymphatics and their wide distribution to the 
pelvic glands is a great drawback to a block dissection such as is performed 
for cancer of the tongue or for cancer of the breast A so-called radical 
opeiation for cancer of the rectum would necessitate the removal of all the 
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pelvic organs, a manifestly impossible operation When a cancer of the rec- 
tum has invaded the prostate or the bladder or has become attached to the 
pelvic floor and is immovable and fixed, it is considered to be inoperable and 
a simple colostomy gives an immense amount of relief and prolongation 
of life 

All the cases which can be felt by digital examination, are below the cul- 
de-sac and do not involve the anus are operated upon through the sacral 
route Every patient with cancer of the rectum is first explored through an 
abdominal incision We aie not satisfied to lesect a rectum below the cul-de- 
sac without first carefully exploring the abdomen for enlarged glands or 
liver metastasis 

In the last nine years sixty cases of cancer of the rectum have come under 
our care Thirty-foui of these cases were men and twenty-six women In 
fifteen of these cases it was possible to restore the continuity of the bowel 
and preserve the action of the sphincter muscle The first case of this series, 
a man, is living, well and attending to his occupation nine years after the 
operation There is only one case dead, a woman, and she lived for five years 
after the operation The others are all in good condition and attending to their 
daily duties and thus far present no sign of recurrence Ten of these were 
operated upon through the sacral route and five through the abdomen 

The majority of our cases, twenty m number, have occurred between 
the ages of fifty and sixty The next in frequency, seventeen, were between 
sixty and seventy, seven were between forty and fifty, five between seventy 
and eighty, five between thirty-two and forty, five no ages were given and 
one at the age of twelve The youngest was twelve years and the oldest 
seventy-six years of age In twentj^-seven cases the tumor was resected, leav- 
ing the patient with a permanent colostomy In eighteen cases, which were 
inoperable, a simple colostomy was performed In fifteen cases in which the 
tumor was removed, the colostomy was closed and the continuity of the bowel 
restored There were thirty -two cases which were operated upon through the 
sacrum for cancer below the cul-de-sac within reach of the examining finger 
All the others, except those where a simple colostomy was performed, were 
operated upon through the abdomen and five of them had an end-to-end anas- 
tomosis performed and the colostomy closed One of these died from metas- 
tasis five years after The other four are still living, the longest living nine 
years after the operation The other ten cases, in all of which the continuity 
of the bowel was restored, are living and the time which has elapsed since 
the operation is as follows One, nine years , one, eight years , four, four 
years , two, two years , two, seventeen months , two others, in the hospital at 
the present time, have had the sigmoid brought dowm but the colostomy has 
not yet been closed 

Cancer of the rectum is not a very malignant disease as compared with 
cancer m other parts of the body The disease does run a rapid course in 
some patients but in our senes this has not occurred very often An opera- 
tion for cancer, regardless of its position in the body, should be made as 
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complete as the exigencies of the case will allow The lymphatics and the 
lymph glands which are likely to become involved in the extension of the 
disease should be accuiately known It is impossible to consider any opera- 
tion for cancer a radical one, since the term implies a complete removal of 
every cancel cell and this, foi obvious reasons, cannot be positively ascer- 
tained The advocates of the abdominoperineal operation, with its attend- 
ing high operative mortality, make the claim that this procedure, because of 
its extensive removal of tissue, offers a better chance for a cure than any other 
form of operation The Geiman statistics give the mortality rate of the 
abdominoperineal operation as 50 per cent , while the sacral route claims a 
moitahty of 25 per cent Jones gives a moitality of the abdominoperineal 
loute as 23 per cent Of the sixty cases of cancer of the rectum which we 
have operated upon there were only seven cases m which this method was 
employed and four of them died within a few days after the operation The 
other fifty-three cases, which were operated upon by a preliminary colostomy 
followed by a sacial operation where the cancer was situated below the cul- 
de-sac and by a high operation where the growth was above the cul-de-sac, 
gave a mortality of not moie than 12 per cent We think it is generally con- 
ceded that an operation through the sacrum after a prelimmaiy colostomy has 
a much lower operative death rate than any other form of operation The 
best cases, in which it is possible to restore the continuity of the bowel, are 
those in which the cancer is located below the cul-de-sac and sufficiently far 
above the sphincter not to involve the lymphatics which go to the glands m 
Scarpa’s triangle, that is the anus is not involved Those above the cul-de- 
sac are best operated upon through the abdomen and in five of these cases 
It was possible to restore the continuity by an end-to-end anastomosis One 
of these cases operated upon in 1921, the longest living of this group, is still 
well One of these died from metastasis five years after the operation 
The majority of our cases show a comparatively low grade of malignancy 
We have seen few instances of the truly annulai type of tumor which is not 
infrequently seen higher up in the intestine The common picture is that 
of an apparently slow-growing type of tumor which projects into the lumen 
of the rectum and becomes secondarily ulcerated and infected The growth 
may be limited to one portion of the wall or may have involved the whole 
ciicnmference It begins as an indurated, raised area which soon becomes 
umbihcated and necrotic in the centre with a hard infiltrating margin It 
glows much like a iingworm and pi ogresses until it involves the whole cir- 
cumfeience of the lining mucous membiane of the rectum We have observed 
these cases from a size not much larger than a twenty-five cent piece, through 
all stages of involvement of the lumen until they finally meet at the periphery 
They grow both in the longitudinal and in the lateral direction They invade 
the rectal wall and destroy the mucous membrane as they advance The 
extent of the invasion of the lectal wall is not easily determined clinically 
because of the induration due to infection, it must, therefore, be judged from 
the micioscopic section 
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Histologically these rectal tumors seem to belong in a group by them- 
selves Whether one classifies them as adenoma destruens, the term used in 
Doctor Ewing’s book on neoplasms, oi by estimating then degree of malig- 
nancy by grading according to the method of Broders, makes little difference 
The average tumor is made up of groups of irregular glands which closely 
adhere in general morphology to the original structure of the mucosa The 
cells tend to be columnar and comparatively adult m type, often showing the 
ability to produce mucus There may be marked variation in the size of 
the cell and in the distribution of the chromatin witliin the nuclei The num- 
ber of mitotic division figures varies 

These tumors do not show evidence of rapid growth Thus our series 
of rectal carcinomata seem to belong to the relatively benign group and might 
be estimated as belonging to grade two as described by Broders It has 
been our experience that such tumois tend to spread mainly by direct exten- 
sion and do not show the same predisiiosition to produce apparently isolated 
growths in the lymph-node metastasis Doctor Ewing’s “Neoplastic Diseases,” 
third edition, page 71 1, makes the statement, “that metastasis in the adjacent 
lymph nodes is common m autopsy material but less fiequent m operative 
cases ” This would seem to substantiate the contention that in the compara- 
tively early primarily operative cases lymph-node involvement is not the out- 
standing feature that it is in other types of malignant neoplasm 

Lymphatics — The lymphatics of the colon follow the blood vessels of 
the mesenteric system In the rectum the lymph system is more complex 
Grota describes four rectal groups 

1 The anal vessels form four to five branches which traverse the skin 
of the perineum and thigh and reach the inguinal nodes in Scarpa’s triangle 
Other deeper brandies join with those of the zona intermedia and reach the 
anorectal nodes 

2 Branches from the zona intermedia pass backward and follow the 
superior hsemorrhoidal veins to the anorectal nodes but occasionally branches 
pass to a node at the foramen ischiadicum (Quenu’s node) 

3 Branches from the zona columnaris follow the same course 

4 The pars pelvina is chained by vessels which pass below to the anorec- 
tal nodes and above to the mesenteric nodes of the colon Lymph nodes are 
missing 111 the wall of the anal portion but are abundant in the fat tissue 
lying between the muscular wall of the pelvis and intermediate segments and 
the rectal fascia In fifty-nine post-mortems collected by Kraske and Iver- 
son, metastases were present m thirty-two — m nodes, liver, peritoneum, 
lungs and brain They usually reproduce the original structure From these 
data and from the long duration of most cases it is clear that carcinoma of 
the rectum is a favorable field for aggressive treatment 

A general outline and sequence of the different stages of the operation 
performed follows 

The operation performed for restoration of the bowel in cancer of the 
rectum below the cul-de-sac and not involving the anus consists in a median 
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suprapubic laparotomy with a very careful exploration of the pelvis for glands 
and peritoneal metastasis in the cul-de-sac The mobility of the tumoi, and 
Its attachments to the suiioundmg oigans such as the prostate, ureter and 
bladder, should be carefully noted A thorough exploration of the glands 
along the external iliac and inferior mesenteric arteries and a caieful exploia- 
tion of the liver should be cai ried out The lack of invasion of the lymphatics, 
peiitoneum and livei determine the type of opeiation to be performed If, 
m our judgment, after every condition has been caiefully noted, a sacial 
operation can be performed, a loop of the sigmoid above the sacio-iliac joint 
and near the descending colon is brought out through a left-sided, gridiron 
incision, thus leaving the entiie sigmoid for mobilization to be brought down 
and attached to the anus after the removal of the growth has been accom- 
plished. The loop of gut in the left iliac legion is opened in forty-eight 
hours with a cautery. 

This we consider the fiist stage of this operation for the restoiation of 
the continuity of the bowel and it is performed under general ansesthesia 
m ordei that complete relaxation may occui and a thorough exploiation, 
visual and manual, may be made The second stage of this operation is undei - 
taken not earlier than two weeks after the first stage This allows sufficient 
time foi the colostomy to function well However, by fai the most important 
point of the delay prior to the second operation is the subsidence of the infec- 
tion which involves the tumor 

In the performance of the second stage of the operation, sacral or spinal 
anesthesia is employed We have used both and we have come to the con- 
clusion that spinal anesthesia is prefeiable The coccyx with two or three 
segments of the saciuni is completely removed We do not believe in an 
osteoplastic flap By careful dissection, with as little pushing and tugging as 
possible, we make a circular dissection of the bowel above the internal sphinc- 
ter With the finger hooked around the whole ciicumference of the bowel, the 
lectum IS divided after a small Payi clamp has been securely fixed to the 
lectum above the point of division A cautery may be used to make this divi- 
sion The uppei dissection of the rectum is then staited The rectum is dis- 
sected free from the prostate, the ureters are often brought into full view 
and in the majority of cases the cul-de-sac is opened and the peritoneum 
divided as it passes fiom the bladder wall to the rectum and gently and 
firmly the whole rectum is delivered through the sacral wound In perform- 
ing this dissection extreme care is observed not to injure the rectal wall 
thus allowing the escape into the wound of purulent bloody material rich in 
cancer cells All the rectal and areolar tissue m the cavity of the sacrum is 
removed leaving only the fascia covering the pelvic wall itself It has been 
our expel lence to find indurated adherent glands along both lateral walls 
of the lectum We try to keep well outside of this area The most impor- 
tant consideiation is the preservation of the blood supply Several large rec- 
tal arteries which enter the rectum laterally must be severed It is impor- 
tant to preserve the mam branches of the superior hsemorrhoidal artery 
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After the whole rectum, including the sigmoid, has been delivered through 
the sacral wound the bowel is divided well above the tumor and the sigmoid, 
when all the bleeding has been checked, is brought down, sometimes under 
considerable tension As it passes through the dilated sphincter it is attached 
to the mucocutaneous margin of the anus with interrupted chromic catgut 
sutures not unlike the Whitehead operation for haemorrhoids The wound is 
only partially closed and is drained with large Penrose tubing packed with 
iodoform gauze It would be very fortunate if this union would hold in 
every case but it seldom does and a second and sometimes a third opera- 
tion IS necessary before the union is complete 

The final operation is not performed earliei than from two to four months 
after the second The perineal wound must be entirely closed and the con- 
tinuity of the bowel must be complete and free from stricture before the 
colostomy is closed and the bowel contents are allowed to continue their 
normal course The operation is difficult, disappointing and trying to the 
patient but the end sought is worth all the trials and tribulations wbicb both 
the surgeon and the patient must endure As has been previously stated 
there are fifteen patients out of the sixty who have successfully gone through 
this procedure with but one death, from metastasis, five years later The 
patient is ordered to report once every two or three weeks for a few months 
and a digital examination is made to make certain that no stricture forma- 
tion occurs In none of my cases have I observed any growth in the perineum 
or anal region such as has been described by Miles and it is my belief that 
the downward extension of the lymphatics which he claims in the normal 
individual does not exist, but that what happens in fact is an implantation of 
cancer cells occurring at the time of operation The lymphatics run mainly 
in an upward and lateral direction but not downward In those cases which 
involve the anus the lymphatics go to Scarpa’s triangle The removal of all 
the glands along the external iliac artery and the inferior mesenteric in the 
course of an operation for cancer of the rectum is accomplished with enor- 
mous difficulties The mere fact that these glands are always palpable, are 
always firm, are always enlarged does not mean that they contain metastases 
In conclusion it is our feeling, judging from the success we have had in 
this series of cases that it is well worth while to attempt a restoration of 
the continuity of the bowel more often than has hitherto been attempted 
This procedure has a lower operative death rate and the patients are more 
comfortable and are restored to work We could have had a larger number 
to report if many patients had not come so late So the important criterion 
in this, as in all other forms of cancer, is early diagnosis 
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By Daniel Fiske Jones, M D 
OF Bostoi^, Mass 

Until about fifteen years ago, the physician might well have said that 
he would not send his patients with carcinoma of the colon and rectum to the 
surgeon because the results were not good enough and the mortality was 
too high While that may have been a legitimate reason at that time, it no 
longer holds, for the operation has been much improved and the mortality 
IS within reasonable limits With a disease which would undoubtedly give 
a high percentage of five-year cures, or even permanent cures if operated 
upon early, we cannot be satisfied with the interest shown in the diagnosis 
of these cases by the surgeon oi by the physician It is the duty of the 
surgeon to stimulate interest in any subject within his province, among the 
laity and medical profession It is the duty of the physician to place such 
diseases among those which he should recognize, and give them the pro- 
portionate amount of attention their importance deserves It is evident at 
the present time that the physician has not placed a very great importance 
upon the diagnosis of carcinoma of the colon and rectum, and this applies 
to many physicians in large hospitals as well as to the family physician It 
IS rather disturbing to find patients being sent out from hospitals because 
the X-ray shows no lesion, and in spite of the fact that there is a typical 
histoiy of cancer of the colon or rectum, or to be told by practicing phy- 
sicians that they rarely send a case of carcinoma of the co’on or rectum to 
the surgeon, because there is no use m it, or frequently to see patients who 
have been told that nothing can be done for them This is a subject which 
deserves more consideration from the surgeon, and the physician, for it is 
of much greater frequency than is generally supposed, and is of much greater 
importance to the patient than many medical conditions upon which much 
time and effort are spent It is undoubtedly true that many cases are never 
seen either by a medical or surgical consultant 

Diagnosis — It is difficult to speak of the diagnosis of a disease which 
should be diagnosticated, in lOO per cent of the cases presenting themselves 
It IS true that the patient must first present himself, but this we can expect 
when more inteiest is taken in the disease by the profession The diagnosis 
IS made a complicated procedure by many textbooks which stress late symp- 
toms, while as a matter of fact we should be looking for the very early 
symptoms Blood in the stool and any change m bowel habit or sensation 
are the early symptoms, in fact almost the only symptoms of value at any 
time, and physicians and patients should be made familiar with them While 
any change in bowel habit or sensation is an early symptom, m these days 
of oils and cathartics little attention is paid to the slight irritation of the 
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intestine which the growth causes This irritation may result in an increase 
in the number of movements, a sensation of increased gas m the intestines, 
or a sensation of inability to empty the intestine Attention to minor details 
of this sort would put forward the diagnosis of this condition several months 
Constipation, now recognized as an early symptom, is not present until sev- 
eral months later than formerly because of the use of oils which soften the 
movement without causing pain It is nevei an early symptom because the 
growth must have reached the stage of obstructing the bowel to some extent 
before it is noted In spite of the use of oils and cathartics, it would be 
possible to tram the laity to recognize the irritative stage of the growth in 
many cases if interest m the disease could be aroused m the medical profession 

Blood in the stool, either macroscopic or microscopic, is undoubtedly a 
very early symptom and probably the most valuable single symptom we 
have, m spite of the fact that it is frequently not present A careful search 
for blood 111 the stool suggested by any of the early irritative symptoms of 
the growth would make an early diagnosis possible in many cases Blood 
IS also present with polyps of the colon or rectum, a condition we have come 
more and more to believe to be of great importance, of even greater impor- 
tance than carcinoma itself, for polyps frequently become carcinoma, and 
proper treatment before they become malignant means permanent cure 
The symptoms of polyps of the colon or rectum are identical with those 
of early carcinoma 

It is unfortunate that at the present time many physicians and every lay- 
man believes that hemorrhoids of any kind cause pain and bleeding It is 
true that internal hemorrhoids do bleed frequently, but it is a much more 
important fact that carcinomata and polyps bleed It would seem reason- 
able to expect the medical schools of the country to start students out with 
this fact uppermost m their minds, rather than with the idea that all bleeding 
IS from hemorrhoids If every physician and every surgeon would deter- 
mine accurately the location of the source of bleeding by digital and procto- 
scopic examinations, the operability of cancer of the colon and rectum would 
be greatly increased and the number of actual cures would be high The 
removal of polyps alone would undoubtedly save many, probably more than 
the removal of the early carcinomata If the accurate determination of the 
source of blood m the stools were attempted, physicians and surgeons would 
not treat carcinoma for chronic ulcerative colitis for when present the lesions 
of chronic ulcerative colitis can always be seen through the sigmoidoscope 
If a normal rectum is seen and blood is seen coming from above, the diag- 
nosis of an ulceration or polyp higher up in the colon can be made, and that 
ulceration is carcinoma in at least 90 per cent of the cases 

The statement has been made frequently that diverticulitis causes bleed- 
ing It may be true that diverticulitis 111 the very acute stage causes a very 
small amount of bleeding, but for practical purposes diverticulitis does not 
cause bleeding If after the acute stage has quieted down there is blood 
in the stool, the diagnosis of carcinoma should always be made 
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The sigmoidoscope is an instrument still reserved for the specialist to 
too great an extent It is a necessaiy instrument m the diagnosis of dis- 
eases of the colon and rectum, and should he used constantly by every inter- 
nist and surgeon An efficient instrument for wiping the surface should be 
added to the equipment, for inability to see the surface of the bowel clearly 
has led to serious errors 

The diagnosis of carcinoma of the rectum can always be made by digital 
or sigmoidoscope examination, it is, theiefore, useless and often misleading 
to make an X-ray examination until carcinoma of the rectum has been posi- 
tively excluded If no disease sufficient to cause the symptoms is found by 
the sigmoidoscope, an X-ray examination of the lemamder of the colon 
should be made A point which may be of value is that polyps and car- 
cinoma are frequently found on the anterioi surface of the rectum between 
fourteen and sixten centimetres above the external orifice At this point, 
there is a fold which it is frequently difficult to get beyond, especially with 
the patient m the knee-chest position In the effort to get the instrument 
over this fold, a polyp or small growth may easily be covered by it This 
error can be avoided by making a careful inspection of the whole rectum as 
the instrument is withdrawn 

As the diagnosis can be made in every case of carcinoma of the rectum 
by digital and sigmoidoscopic examinations, all that is needed is confirma- 
tion by the microscope m a certain small number of cases Piobably the 
greatest number of mistakes are made m the group of polypoid growths, for 
It IS often impossible to distinguish carcinoma fiom polyp or vice veisa by 
digital, proctoscopic or microscopic examination If the growth is car- 
cinoma, the malignancy is often found only at the base, from which it is 
almost impossible to get a section for examination Recently we have adopted 
the method of removing the polyp with the high frequency current and then 
examining the rectum at weekly intervals If any suspicious area is seen, 
it IS removed with a curette and examined under the microscope In this 
way, unnecessarily extensive operations can be avoided, or extensive opera- 
tions done when malignant disease is found 

Tieatuienf — The treatment of carcinoma of the rectum may be roughly 
divided into three periods The first extended up to 1885 During this 
period, nothing but palliative operations, such as colostomies, section of the 
sphincter and growth, and curettage were done The second period extended 
from 1885 to 1912 Kraske brought out his operation in 1S85, but it was 
too radical for the time and little was done with it for ten years In 1895, 
Treves wrote “Excision of the rectum is now a thoroughly established 
operation and although it met a great deal of opposition m England, it is 
now pretty generally adopted as the best treatment 111 selected cases ” 
Selected cases meant 20 to 25 per cent of the cases seen IMaii} \ariations 
on the Kraske operation foi excision of the rectum by the posterior route 
weie bi ought out during this period The sacral or perineal anus was usually 
made when the growth w'as removed In this period, 25 per cent or less 
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of the patients seen were operated upon, and from 23 to 28 per cent of 
thpse operated upon lived three years 

In the third period extending from 1912 to the present time, the 
abdominoperineal operation has been struggling for recognition Czerny 
published a paper on an abdominoperineal operation m 1883, but little or 
no attention was paid to it until Mr Ernest Miles again advocated it in 
1912 After a careful study of the lymphatic drainage of the rec- 
tum, he was convinced that anatomically at least the combined abdomino- 
perineal operation was the logical one to use, but iti met with much 
opposition m England and has made slow progress everywhere There 
were three important objections to the operation (i) The permanent 
colostomy, (2), the immediate mortality was too high, (3), it was a long, 
tedious, and many times difficult operation 

The objections to the colostomy are much exaggerated in the minds of 
the patient many surgeons and especially the family physician The patient 
naturally objects when told that there is no voluntary control, and the idea 
of the bowel emptying itself upon the abdominal wall is revolting He 
naturally must be made to see the necessity of such a procedure, and should 
have the backing not only of the surgeon, but particularly of the family 
physician It is difficult for the surgeon and family physician, who are well, 
to imagine themselves in any position when such an operation would be 
necessary Many surgeons and physicians know only the colostomy which 
IS done as a last resort, and the family physician has rarely seen one when 
the patient has been relieved of the growth m addition to the colostomy 
Until the surgeon and family physician can be trained to believe that the 
colostomy is not an impossible burden, we cannot hope to persuade the patient 
to submit to It To really appreciate the advantages of a colostomy, the 
patient should be constantly uncomfortable before operation, as most patients 
with cancer of the rectum are Very few patients with cancer of the rectum 
would refuse a colostomy if the reasons for it were explained, and if the 
family physician would join in aiding the surgeon to persuade the patient 
Unfortunately the family physician too often agrees with the patient that 
he had better be dead than have a colostomy To answer all arguments 
against a colostomy, it seems necessary only to state the truth, which is that 
all patients with a colostomy and lemoval of the growth live happy and con- 
tented lives A colostomy without removal of the growth should not be 
compared with the comfort a patient gets with a colostomy and removal of 
the growth Patients with a colostomy alone, not infrequently commit sui- 
cide, while we have never had one attempt it who has had a colostomy and 
removal of the growth The surgeon must be convinced of the value of any 
operation which requires a colostomy The statistics giving the percen- 
tage of patients operated upon and the percentage of patients living 
three and five years after the various operations should be sufficiently con- 
vincing that the combined abdominoperineal operation gives results which 
justify a colostomy 
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Much has been written about colostomies, which ^ive control of the 
bowel, in fact, the publication of a new operation which will control the 
bowel after a colostomy is almost as frequent as the presentation of a new 
model for a needle holder* The only method of controlling the bowel that 
we know about is to teach the patient how to get the bowels constipated and 
how to move them once m twenty-four or forty-eight hours, usually without 
cathartics To teach the patient to take an interest m his colostomy is the 
only road to success No colostomy yet presented will prevent the passage 
of gas and soft fecal matter There is little use in discussing the advan- 
tages or disadvantages of the colostomy over the perineal or sacral anus as 
advocated by some Italians It seems probable that the posterior anus is the 
choice of the surgeon rather than the patient 

The second objection to the combined operation is the high mortality 
This should not be considered too seriously in a disease like carcinoma of 
the rectum so long as it is kept within reasonable limits, that is, 15 per cent 
or below The mortality has been high, up to 50 per cent , but this was 
during the early days of the operation One important reason for a high 
mortality was the attempt to operate upon all patients by this method 
The third objection to the operation, the length and difficulty of it m 
some cases, must be admitted and only those who are willing to accept these 
conditions as part of the operation should undertake it 

During the last ten years, many operations have been presented, usually 
old operations dressed up in new clothes The resections, and the various 
posterior operations, are undoubtedly carried out more carefully but the 
amount of tissue removed is the same, and it is doubtful if the three-and- 
five-year cures are much greater, although the mortality has been lowered 
The combined abdominoperineal operation in one stage approaches 
nearest to the ideal operation of any yet presented, m that the growth can 
be removed wherever situated in the rectum, and it can be removed 
with the greatest amount of tissue, that is, the greatest area of lym- 
phatic drainage These facts permit removal of the growth m a greater 
number of cases and give a higher percentage of three-and-five-year cures 
than any other operation 

It is unfortunate that surgeons have felt obliged to confine themselves 
to one operation for cancer of the rectum, for even the combined operation 
m one stage which permits the removal of any growth anatomically, limits 
the number of patients operated upon because certain poor risk patients can- 
not withstand such an extensive procedure Removal of the grow th m every 
case m wffiich it is possible to do it should be the object of everyone and 
to do this other operations than the combined abdominoperineal operation in 
one stage which may be considered the ideal operation to be carried out if 
possible, must be used Probably greater harm has been done by this attempt 
to apply one operation to every case of carcinoma of the rectum than aii}- 
thing else It is true that an effort should be made to improve the results 
obtained by the posterior operation, and undoubtedly the combined abdomino- 
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perineal operation is best suited to it, but poor risk patients should not be 
neglected because the operation which the surgeon favors is too severe If 
we confine ourselves to an operation which can be used even on the feeble, 
we are not doing justice to those who can stand a more extensive operation 
Statistics are now available for nearly all types of operations and the time 
has passed for presenting small groups of cases operated upon by some 
method which gives a low mortality m that particular series, or which 
removes the growth and avoids a colostomy It must he appreciated by this 
time that any resection for carcinoma of the rectum, or any posterior exci- 
sion cannot remove the same amount of tissue or the same amount of lym- 
phatic drainage that the combined abdominoperineal operation does It may 
be true that it is useless to remove more than the local growth and the tis- 
sue surrounding it, but if that is so, statistics should prove it Until it has 
been proved that the extensive removal of bowel and area of lymphatic 
drainage gives no better percentage of three-year cures than the lesser opera- 
tions, it IS logical to continue to use the more extensive operations m suit- 
able cases Up to the present time, no series presented gives sufficiently 
good results to make any operation acceptable as the only operation to be 
used Every surgeon who has operated upon cases of carcinoma of the 
rectum can report a case m which a local excision was done and the patient 
has lived fourteen years or more, but that does not mean that a reasonable 
percentage would live three or five years, if a large number of cases were 
operated upon by that method While we believe that the combined abdomi- 
noperineal operation m one stage is the operation of choice in proper cases, 
a great error has been made in trying to use it on every patient It is use- 
less to deny that the operation if used on all cases ivould give too high a 
mortality and that would soon have the effect of cutting down the number 
of patients operated upon and as one of the fundamental principles of the 
treatment of carcinoma of the rectum should be to remove the growth in 
every patient when possible, whether a cure can be expected or not, less 
severe and less extensive operations must be used in addition to the ideal 
operation The percentage of patients operated upon and the mortality will 
depend to a very considerable extent upon the selection of the proper opera- 
tion for each case, but it should always be remembered that the most exten- 
sive operation which the patient will stand should be our object It is our 
belief that at least five operations are necessary to make it possible to remove 
the growth in the greatest possible number of cases 

Next m severity to the combined abdominoperineal operation in one stage 
IS the same operation done m two stages, or the two-stage operation of 
Coffey In the combined abdominoperineal operation in two stages, as 
carried out by the writer, the same dissection is made and the same amount 
of tissue IS removed as in the one-stage operation A lateral colostomy 
IS made above the point at which the bowel will be sectioned at the second 
operation The arches from the left colic artery remain intact to supply the 
portion of bowel placed below the peritoneal flaps, but the inferior mesenteric 
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artery is tied The objection to this operation is that the growth is left 
m sitii after the pelvic dissection, until the posterior operation is done a week 
later It is the operation of choice in high growths in old, feeble and fat 
patients, especially men It should be the operation of choice no matter 
where the growth is m patients who can stand it, but who are not cjuite able 
to stand the one-stage operation The decision as to whether to make a 
one- or two-stage operation can lie left until just before the peritoneal flaps 
have been closed over the pelvis, as the blood supply is left intact up to 
that point Our statistics show nearly as high a percentage of three- and 
five-year cures by this method as by the single-stage operation, m spite of 
the apparent objection to it 

This operation is too severe for some old, feeble and fat patients with 
low growths , m such cases the third operation which consists of a colostomy 
without dissection above, followed in one, two or three weeks by an excision 
of the rectum by the posterior route should be used While Mummery gives 
statistics which show nearly as high a percentage of three- and five-year 
cures as the combined operation, and a much lower mortality, such statistics 
must require great experience in the selection of cases, for much less tissue 
IS removed 

A fourth operation is that presented by William J Mayo in 1912, and 
recently advocated by Rankin It consists in dissecting the pelvis very much 
as in the combined abdominoperineal operation to well below the growth 
The bowel is double clamped and cut across as low as possible in the pelvis 
The distal end is then closed and the proximal end brought out for a 
colostomy after removal of the growth, lower portion of the sigmoid, and 
the greater portion of the rectum This operation is exceedingly useful in 
high growths in poor risk patients Up to the present time, we have had 
two cases in which there has been a recurrence m the pelvis with involve- 
ment of the remaining poition of the rectum with return of distressing 
rectal symptoms 

A fifth operation is necessary 111 early and favorable growths situated at 
a proper height, above the sphincter, to make preservation of it appeal 
to be a reasonable procedure For this operation, we have used the com- 
bined abdominoperineal operation in one stage, and have brought the sigmoid 
down through the sphincter This method has been given pieference over 
a resection and end-to-end sutuie, because we believe that a greater amount 
of possibly infected tissue is removed and the section of the bowel below is 
farther from the growth There is always danger of necrosis because of 
injury to the blood supply, but there is no danger of fistula as m resections, 
which IS, we believe, as annoying to the patient as a colostomy In the last 
operation, giading of the growth is of the greatest importance, for a 
highly malignant one should alw ays be removed by the most extensive opera- 
tion possible 

In the combined operations Whipple has suggested a prcliminarv 
cecostoiny if there has been much obstruction This would nndoubtcdh be 
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a great aid to improving the condition of the patient and would in that way 
lower the mortality very considerably 

It must be evident to anyone doing this work that it is impossible to 
use the same operation m every case, if we wish to operate upon the greatest 
possible number of patients Age, sex, degree of obstruction, variations 
m the anatomy of the pelvis, amount of retroperitoneal and abdominal fat, 
the size and position of the growth, the amount of involvement of perirectal 
tissue and lymphatics, and the general condition of the patient are all so 
variable, it is unreasonable to depend upon one type of operation The 
familiarity of the surgeon with, and his ability to carry out the various opera- 
tions must have much weight m determining what opeiation shall be used in 
any particular case It is true that there is a standard operation for the great 
majority of surgical diseases, but if we are to operate upon the greatest 
possible number of patients with a reasonable mortality and the highest pos- 
sible percentage of three- and five-year cures, it is impossible to operate 
upon cases of carcinoma of the rectum by one type of operation 

It must not be forgotten that we still have radium to fall back upon m 
inoperable cases and in patients too old or too feeble to withstand any of 
the five operations mentioned above Radium cannot be used to advantage 
m many high growths and should not be used in growths close enough to 
the sphincter to cause a radium burn of it The pain m such cases is severe 
and prolonged for months 

In the following tables, we are presenting statistics of a series of cases 
operated upon in a large teaching hospital , another series operated upon 
in smaller hospitals with expert assistants The difference is disturbing, 
but we have been unable with every effort to make the mortality of the 
teaching hospital approach that of the private hospital with expert assistants 
These patients are frequently quite ill after operation and only the most 
careful attention by men experienced in this work will detect early, seri- 
ous symptoms At the present time, by far the most frequent cause of 
death is intestinal obstruction These patients slide very quietly into 
intestinal obstruction with such unobtrusive symptoms that the condition 
IS often not recognized even by the experienced until it is too late 
Peritonitis has almost entirely disappeared, and hsemorrhage is only of 
secondary importance 

Statistics are of little value unless some uniform scheme for reporting 
results is adopted It is particularly true of such conditions as carcinoma 
of the rectum m which certain operations are of value in only a very small 
percentage of cases In a small and well-selected group, the mortality may 
be low and the number of cases living three and five years high Up to 
1912, less than 25 per cent of the cases seen by surgeons of considerable 
experience were operated upon In certain operations advocated at the 
present time not more than 25 per cent could be operated upon by that 
method It is useless to compare the results of a series in which 25 per 
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cent are operated upon with those of a series in which 55 
operated upon 

The series of cases presented for consideration in this paper includes 
285 in which the growth was removed This is 53 per cent of the cases 
examined During the last three years when radium has been used rather 
more in the advanced cases, and in the very old and feeble, we have per- 
formed a radical operation in 47 per cent of the cases examined, radium has 
been advised in 25 per cent and a colostomy or no operation done in 28 
per cent Seventeen of the cases were treated by various methods Perineal 
excision (Harnson-Cnpps), resection and suture, local excision, and ex 
cision from above with a permanent colostomy The number in each group 
is too small to make them of any particular value Seven cases have not 
been traced, and are therefore, put into the group of those living less than 
three years We have, therefore, a series of 268 cases from which the 
following tables have been made up In the following tables, the percentages 
of those living three and five years were obtained after deducting the 
immediate mortality It is of interest to note that in at least 5 per cent 
of the cases one or more nodules, supposedly metastases, were felt in the 
liver at the time of operation 

In Table I are given the statistics for all radical operations, both hospital 
and private cases The percentages of three- and five-year cases are exclu- 
sive of death in the hospital in all the tables 


Table I 

All Radical Operations 



No cases 

Died m 
hospital 
per cent 

Operated 
three 
years + 

Per cent 
living 
three years 

Operated 
five years 

t 

Per cent 
Intng 
five years 

Private 

136 

12 5 

90 

65 5 

77 

48 

Hospital 

132 

33 

68 

66 

61 

47 5 

Private and Hospital 

265 

22 7 

158 

66 

138 

47 8 


In Table II are given the mortality and the percentage of cases living 
three and five years after the combined abdominoperineal operation in oik 


Table II 

Combined Abdominoperineal Operation — One and Two Stages 



No cases 

Died in 
, hospital 
percent 

1 

Cases 

operated 

1 three 

I years + 

! 

Per cent 
hving 

Cases 

operated 

five 

y ears 4- 

Per cent 
living 

M G H & Pnvate 

204 

22 7 

i 

120 

70 

103 

50 

Private 

102 

II 7 

67 

71 6 

56 

53 

Combined Abdominoperineal Operation — One Stage 

Pri\ ate 

54 

5 5 

38 

CO 

32 

56 
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and two stages and as a comparison the same figures for the combined 
abdominoperineal operation m one stage done under the best conditions, 
that IS, 111 private practice It will be seen that in properly selected cases 
the mortality m the one-stage operation is not high, and the percentage of 
three- and five-year cases is considerably higher than by any other operation 
This IS most gratifying and is conclusive proof, we believe, that the more 
extensive operation will give better results m those patients who can stand 
It than in those obtained from more limited operations These are the 
statistics which should be compared Avith those of any other single opera- 
tion, such as resection and suture, colostomy and posterior excision or any 
other single operation suggested for removal of cancer of the rectum 
In Table III aviII be found a comparison of the three important radical 
operations the combined abdominoperineal operation in one and two stages 

Table III 


END RESULTS 

Abdominoperineal Operation — One Stage 


1 r No cases 

Died in 
hospital 
per cent 

Lived 
three 
> ears + 
per cent 

Lived 
fi\ p y ears 
per cent 

Untraced 

93 

17 

73 

53 

2 

Abdominoperineal Operation — Two Stages 

III 

27 

68 

48 

4 

Colostomy and Posterior Excision 

6i 

22 8 

50 

40 

I 

Abdominoperineal Operation in One and Two Stages 

204 

22 7 

70 

50 

6 


and the colostomy and posterior excision It will be seen that there is a 
gradual decrease in the cases living three and five years, from the abdomino- 
perineal operation in one stage to a colostomy and posterior excision which 
suggests that the more extensive operation gives better results than the 
posterior excision This is apparently denied by those who advocate the 
less extensive type of operation It would indicate that the more extensive 
operations should be carried out on those patients who are in sufficiently 
good condition to withstand the operation 

We are quite agreed with Rankin and some others that the colostomy 
and posterior excision is the operation of choice for those surgeons wdio 
lack experience m selecting proper cases for the more extensive operation 
The more experienced the surgeon the more often should he resort to the 
combined abdominoperineal operation 
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It IS interesting to note that forty-three patients who died three oi inoie 
years after operation died at an average of five years In sixty-foui patients 
who have lived three or more years and are still living the average duration 
of life has been seven yeais It will, I hope, be seen from these statistics 
that the radical operation for carcinoma of the rectum has given better 
results in recent years, and that the operation is well worth the danger and 
discomfoit of it, for we believe that if we can give a patient even one yeai 
of comfort the operation has been worth doing It is evident to all who 
aie doing these operations that if a reasonable amount of mteiest could be 
stimulated in the medical profession, operations would be done much earlier, 
the opeiative moifahty would be lower, and the percentage of five-year cases 
would be astonishingly high 

Discussion Dr Carl A Hamann, of Cleveland, Ohio, reported his 
expel lence with caicinoma of the rectum Out of a total of i6o cases eighty- 
three were opeiable, an operability of 50 per cent All those that were 
lemoved weie adenocaicinoma with two exceptions One a squamous cell 
epithelioma, and one a melanosarcoma In only one case was a Kraske’s 
opeiation done In only four cases was the coccyx or any poition of 
it removed 

The youngest in the numbei was nineteen The mortality In eighty- 
three operations there were fouiteen fatalities, the moitahty rate was 144 
per cent of the opeiations There were one Kiaske, fouiteen combined and 
sixty-eight perineal operations No preliminary colostomy was done in 
any case 

He believed that the psychological effect of an anus in the proper place 
has a beaimg, and he tells a patient that when he gets well his anus will be 
where it has always been A great many patients refuse to have an operation 
when they are told they will have an artificial anus in the iliac region 

The ultimate results weie Of fifty-four patients who were opeiated on 
five years or more ago. nineteen are living without recurrence, m other woids, 
there is a five-yeai cure of 35 2 per cent 

Dr Willy Meyer, of New York City, remarked that patients who have 
incomplete obstruction can well be piepared without colostomy if one takes 
the proper time It may take six to seven days to get the part above the 
incomplete stricture clear, at least sufficient!) clear, as to give no tiouble dur- 
ing the operation Then one can avoid the preliminary opening 

Regarding sudden complete obstructure, he would mention those seen in 
former times when the X-ray men still used the bismuth meal In one case 
wheie he did a special kind of cecostomy for the second or third time, the 
patient had come to the hospital ithout the symptoms of a complete obstruc- 
tion The radiogiaphist gave bismuth from above The result was complete 
obstruction Prompt drainage of the colon by cecostomy ^\as indicated 

Cecostomy with a fiee opening makes the patient most unhapp) The next 
better is a cecostomy by the infolding method (Witrel), which makes the 
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opening water-tight He used a special method, which he devised for incom- 
plete colonic obstruction It is done as follows Sandbag under right hip, 
McBurney’s gridiron incision , removal of the appendix , an oval area of the 
csecum is lined with peritoneum and the centre of the piece of gut, thus placed 
extraperitoneally, after proper packing with gauze, punctured with a small 
round cautery A long rubber tube, prepared beforehand with end and two 
side holes is immediately introduced It fills the opening completely and is 
pushed forward into the ascending colon It is absolutely water-tight from 
the start By daily retrograde irrigation, same as is done m a colonic irriga- 
tion from below, the gut is gradually emptied 

He had performed this operation m a number of patients to his entire 
satisfaction and could recommend it After a few days the smaller tube is 
exchanged for a larger one for more voluminous retrograde irrigation Again, 
It proves to be perfectly water-tight 

During the following radical combined or straight single operation the 
anterior abdominal wall is ready for aseptic work, particularly m the middle 
and left side 

After the operation on the large intestine has been done and healing is 
complete, the tube is removed The wound then closes spontaneously just 
as it does m cecostomy after Witzel’s method 

Regarding the patients, he referred to two cases where the growth had 
developed m a place, which the late von Volkmann called “too low to be 
operated on from above and too high to be operated on from below ” Those 
are the cases where one has to do the combined method In both his patients 
obstruction was incomplete They were, therefore, prepared as mentioned 
above, without colostomy or cecostomy 

After tying the inferior mesentenc-'aitery, and having loosened the 
splenic flexure and descending colon through a left perirectal longitudinal 
incision, the patient was placed m the knee-elbow posture and the operation 
finished from below 

It is his opinion that it is best for the patient to save the lower stump of 
the rectum, wherever possible, even if it is only three or four inches long 
In this case, the loosened sigmoid and escending colon could be easily 
pulled down and, after proper resection of the gut, the closed proxi- 
mal end of the descending colon drawn through the rectal stump, which had 
been deprived of its mucosa, without tension Today, ten years after the 
operation, the patient has still perfect continence with normal defecation and 
no recurrence 

The second case was the same as the first with the exception that the 
tumor was adhering tightly to the posterior surface of the uterus He did 
not dare to do an additional extirpation of the latter He pealed the tumor 
slowly off the uterus through the left rectus incision and then did the same 
operation as before Here a partial gangrene of the lowest part of the sigmoid 
which had been placed m front of the anus necessitated the establishment of a 
sacral anus With the help of prolonged post-operative X-ray treatment the 
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patient is alive and well today, after six years, without recurrence Both 
patients were presented before the New York Surgical Society and the cases 
reported in the Transactions of the same in the Annals of Surgery 

In a third case of incomplete obstruction at the same level a resection of 
the pelvic colon with end-to-end suture could be done after preliminary 
cecostomy, done according to the method described This patient, too, was 
shown cured before the New York Surgical Society 

Dr William L Estes, of Bethlehem, Penna , in support of Doctor 
Verdi’s suggestion that many of these cases are not as malignant as they are 
supposed to be, related an experience with a man who had been thought inop- 
erable Indeed he appeared to have a perfectly inoperable condition The 
middle section of the rectum was thoroughly involved, and he had almost com- 
plete stricture with the periphery of the intestine entirely involved by an indu- 
rated ulcerative mass The whole surrounding of the rectum was indurated 
He did a colostomy and after six months, or nearly that, the patient came 
back The induration and adhesions, which formerly had held the rectum 
firmly against the sacrum and the pelvic contents, were entirely relieved and 
the tumor with the rectal wall could be freely moved A Kraske operation 
removed the whole middle section of the rectum After a year he came back 
and asked if it wouldn’t be possible to get nd of the colostomy It didn’t 
leak very much and gave him only a little trouble He did have some odor 
and occasionally it was more or less disagreeable An opening was made by 
the sacral route and the upper part of the rectum was brought down and 
attached to the lower part The man lived fifteen years afterward in perfectly 
good health, and finally died of a retrosacral lymphosarcoma in the right 
lumbar region , it had nothing to do with the epithelial tissues Doctor Estes 
had done this anastomosis in four other cases, all of them from five to nine 
years ago, and they all had recovered in good condition 

Dr Frederic N G Starr, of Toronto, Canada, remarked that during the 
course of 1928, he had seen twelve different people who dated their history 
of ill health to an attack of what had been called “intestinal flu ” Upon 
examination they all had carcinoma of the rectum, the rectosigmoid or the 
transverse colon 

During the past few months he had been very much impressed with two 
cases in which he did a preliminary cecostomy, a procedure which has an 
advantage if one contemplates restoring the continuity of the bowel, because 
one has less tension than it there be a colostomy He also had done the 
perineal operation, removing the coccyx until the growth was well shown 
and easily manipulated Then by placing a barrage of radium needles on 
each side in the levator muscles and a further barrage of radium needles, 
platinum covered, directly into the growth and leaving them there for a w eck 
he had been much impressed at the rapid retrogression of the grow th, although 
he did not know wdiat the ultimate result wmuld be This he is sure of, if 
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one feels it necessary to remove the tumor later on it will be a much more 
simple process than it has been in the past 

Dr Emmet Rixeord, of San Francisco, Cal , reported three cases in 
which local excision of carcinoma of the rectum was done 

The first case was a middle aged woman, who came with an evident 
carcinoma in the rectum, about one by two centimetres m size, situated within 
easy reach of the finger The finger could pass well beyond it After dilating 
the sphincter with the proper speculum, he drew the tumor down and with a 
transverse elliptical incision cut it out, closing the wound with transverse 
suture line The woman is well today and free of recurrence after twelve 
years with perfect sphinctenc control 

Again he did the same thing for a man who was m almost precisely the 
same condition The man is now well and free of recurrence aftei ten years 
In the thud case the local operation should perhaps not have been done 
The tumor was more extensive — five centimetres in diameter, the man 
markedl}' arteriosclerotic He recovered from the operation, however, but 
had recurrence A second excision was done, but patient died m general 
breakdown, nineteen months after the last operation — probably, though not 
demonstrably, with further recurrence 

With reference to polyposis and its relation to carcinoma, he could record 
a somewhat extraordinary family history of a woman whose grandmother 
had died of carcinoma of the rectum All of her four children had polyposis 
and all died of carcinoma of the rectum In the third generation there were 
seven individuals, of which his patient was one, four of them had carcinoma 
of the rectum presumably with polyposis 

He removed the carcinomatous rectum of this woman with part of the 
sigmoid — fourteen inches of intestine in all because of multiple polypi Her 
two sons had polyposis of the rectum One of them died of pneumonia at 
the age of twenty-four and polypi were found at autopsy and the other one 
died of carcinoma of the rectum at the age of twenty-five Dr Rixford’s 
patient is alive eighteen years after the excision of the rectum, but her 
physician reports that she has a palpable tumor m the legion of the trans- 
verse colon 

Dr Franz Torek of New Yoik City called attention to the rule formu- 
lated by Doctor Verdi, that m the presence of metastasis in the liver nothing 
but a colostomy is indicated 

He, himself, had violated that rule m one case not accidentally but inten- 
tionally, a case on which he was operating by the combined abdominal 
perineal method When he opened the abdomen he found a metastasis m 
the liver 

However, the man was suffering very much from the foul discharge from 
his rectum Besides, an early extension of his carcinoma to the bladder, 
prostate, and other pelvic tissues would make him still more miserable while 
at the present stage the tumor was still extirpable 

He proceeded to operate by the combined method The patient lived a 
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comfortable life for a whole year and then died the rather easy death of a 
patient with carcinoma of the liver 

It might be worth while to reconsider the question whether the presence 
of metastasis m the liver should stand as an absolute and inviolable contra- 
indication against resection of the rectum for carcinoma as long as the tumor 
itself IS still thoroughly removable 

Another point, brought up by Doctor Jones’ paper, is the opinion, shared 
by so many surgeons as to make it appear almost as an axiomatic truth, that 
if the resection of a patient’s rectum involves also the extiipation of his 
sphincter, he is m a deplorable condition with the perineal anus That had 
not been his experience The important thing is just exactly what Doctoi 
Jones has told in reference to the colostomy wound, that the patient gets 
along with it very well provided he is instiucted to manage it in the pioper 
way, and provided he is kept constipated If that same rule is followed in 
the case of a perineal anus the patient will get along just as well 

He had had a number of these cases and if the patient follows the mstiuc- 
tion to take a thorough enema every morning, clearing out his rectum and 
sigmoid, he is free from trouble for the rest of the day 

Dr Lewis L McArthur of Chicago, HI , endorsed the recommendation 
of Doctor Verdi that the abdominal incision should be made for the oppor- 
tunity It gives to determine metastasis, local or elsewhere If one finds, with 
the abdomen open — and it is unfortunately true that we do often find — the 
mesenteric glands in front of the promontory invaded, or in the hollow of the 
sacrum or nodules in the liver, he should — except in some individual cases 
where the offensive condition obtains locally — decline to make an extirpation 
of the tumor, but then and there decide wdiether the artificial anus shall be 
permanent or temporary He related two illustrative cases One w^as a case 
of carcinoma of the rectum requiring exploration first It required the 
making of a temporary artificial anus, then the removal of the carcinoma, 
wdiich could be reached rectally with the finger m the hollow’’ of the sacrum, 
taking off the coccyx and only a very small portion of the left side of 
the sacrum 

It was possible to make this excision of the rectum after two w'^eeks from 
the time of the colostomy Meanwhile a remarkable effect had resulted from 
inigations of the low’er segment of the bow'el, through the artificial anus, 
wnth mercurochrome twice a day Having resected the tumor and loosened 
up the bow'el above, it w’as possible to wdnp the two ends of tlie bowel 
together in order to hold them in the position m which future union should 
be made, the sphinctei muscles being preserved An absolutel} primary 
union was obtained because the bowel, presumabl}, was absolutel} sterile after 
tw’^o weeks of irrigation with i per cent mercurochrome He had nc\er seen 
It m any other operation m which a single suture of the bowel has been 
obtained Having gotten that union, three weeks afterward the artificial 
opening was closed and that man is m perfect health This is the fourth 
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year since it was done, showing that one can frequently preserve the 
lower segment 

In a similar case m which the artificial anus was made, and no irrigation 
done, it was impossible to bring the ends together and the upper proximal 
end was turned in with a silk suture for permanent occlusion, thereby making 
the artificial anus a permanent one The upper end of the distal segment 
was closed with a silk suture and the man abandoned to an artificial anus 
After a very stormy convalescence the silk sutures sloughed out and the 
artificial anus sank in as it does occasionally after the Maydl operation The 
patient began passing his feeces through the natural channels after both ends 
had been closed for permanent closure He is living and well six years after 
the operation 

Dr J Shelton Horsley of Richmond, V a , remarked that one objec- 
tion frequently offered to the combined abdominal perineal method is that 
there is much shock All agree that if a block dissection of cancer can be 
completed m one stage, other things being equal, it is much more desirable 
than having two stages The object of the second stage m carcinoma of the 
rectum, unlike the two stages when there is obstruction of the colon, is not so 
much to avoid obstruction as it is to avoid death from shock 

If one anticipates this one can start m at the beginning of the operation 
with a continuous intravenous glucose and Ringer solution and it can be 
watched by the aiiassthetizer or by a nurse and the flow increased or dimin- 
ished so as to keep the blood pressure and pulse rated at a satisfactory level 
Frequently these patients can be carried through a prolonged operation not 
permitting them to get into the preliminary stages of shock If, in spite of 
that, shock comes, a donor should be waiting and transfusion done at once 

By this method a prolonged procedure can be earned on and the operation 
completed at one stage 

In regard to the cases reported by Doctor Rixford, unfortunately the 
speaker had had experience that is quite the reverse of his In a patient on 
whom, about four years ago, a local operation for carcinoma of the rectum 
was done, the operation was comparatively easily done The carcinoma was 
not of a high grade of malignancy She returned a few months later with 
extensive anal recurrence If a radical operation had been done m the first 
stage that patient would probably be alive today Here was a mistaken judg- 
ment and an error in doing a local operation on a patient on whom a radical 
operation should have been done 

While, of course, an artificial anus is not desirable it is much more desir- 
able than death An abdominal artificial anus is not the extremely objec- 
tionable thing that some patients contend It is better to have an artificial 
anus that can be kept clean than to have a sentimental perineal anus that 
cannot be kept clean 

Dr Herbert Alexander Bruce of Toronto, Canada, spoke of the treat- 
ment of inoperable cases by radium Last year, while attending the Inter- 
national Congress on Cancer in London, he saw a number of cases with Sir 
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Charles Gordon Watson who had been using the method practiced hy Neu- 
mann of Brussels in inoperable cancer of the rectum, which consists in expos- 
ing the growth by operation just as if intending to lemove it, and then 
inserting the radium into the growth as well as along the lymphatic spread 
In some cases of inoperable cancer of the rectum, in which he had attached 
the sigmoid to the abdominal wail ready for a colostomy later because obstiuc- 
tion already existed, the radium embedded in the growth was so effective that 
the obstruction was relieved in the course of a week or ten days, and it was 
not necessary to complete the colostomy 

The results obtained from the use of radium in inoperable cases are so 
good that one feels justified in employing it rather than condemning the 
patient to a permanent colostomy 

Secondly, in cases where the growth is attached in front to the uterus, 
the vagina or the prostate, and where it seems clearly inoperable, the use of 
radium will make it possible later on to remove these growths by surgery 
Thirdly, in cases of carcinoma of the anus, which is a squamous-celled 
carcinoma, he reported excellent results from radium alone 

Dr William F Verdi (m closing the discussion) remarked that in any 
case of cancer of the rectum a preliminary colostomy is a marvelous help 
One of the gentlemen has already spoken of the fact that the possibilities 
of improvement after this procedure are great With a colostomy established 
one can wash out the frightfully infected rectum In every case of carcinoma 
of the rectum that he had seen the tumors were large, fungoid, and slough- 
ing blood, pus, mucus and necrotic tissue If one can get that condition 
cleaned up one is surprised to see how much one can do afterward 

He was in favor of radical operation for cancer He would go as far 
as possible with any foim of cancer, but cancer of the rectum is an entirely 
different type of cancer The glandular distributions of the rectum are not 
like they are in cancer of the breast, or cancer of the neck, or cancer of any 
place where there aie definite channels and glands draining the structure that 
one IS about to remove The netwoik of lymphatics in the pelvis all inter- 
twine between the uterus and bladder and rectum so that it really is difficult 
to do a radical resection in the pelvis for c<incer 
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THE SURGERY OF MEDIASTINAL DERMOIDS 

BASED UPON AN EXPEEIENCE WITH EOUR CASES AND A REVIEW 

OF THE LITERATURE 

By George J Heuer, M D 

OF Cincinnati, Ohio 

It IS rather venturesome to discuss the surgery of mediastinal dermoids 
on the basis of only four cases , hut a review of the literature would indicate 
that in this small senes I have met most of the complicating conditions asso- 
ciated with dermoids, such as infection, calcification, hsemorrhage, and com- 
munication with a large bronchus , complications which have raised questions 
as to the proper approach to the lesion, the proper treatment of the lesion 
when exposed, and the proper method of closure So, too, I have had some 
of the post-operative complications which others have experienced, and which 
in one case led to a fatality which in retrospect might well have been avoided 
As a result of my experiences and a review of the literature, I propose in this 
paper to discuss three aspects of the surgery of mediastinal dermoids 
(i) The surgical approach to the lesion, (2) the treatment of the lesion 
when exposed, and (3) the method of closure of the thoracic wound I shall 
discuss these three questions 111 connection with a report ot my four cases 

Case I — The patient, a colored laborer, fifty -three jears of age, entered the Johns 
Hopkins Hospital October 12, igi6 He complained of cough, pain in the right side, 
and shortness of breath His family history was unimportant He had had typhoid 
fever and pneumonia involving the left lung thirty-two years before , a Neisser infection 
and a genital lesion thirty years ago but not followed by secondary or tertiary luetic 
manifestations , and a perforation of his nasal septum, the result of his occupation m an 
acid factory fifteen years ago With the exception of pneumonia, he gave on admission 
no history of symptoms referable to his respiratory tract previous to the onset of his 
present illness Questioned since his recovery from operation, however, he states that 
he now realizes that he had some “misery” in his side and shortness of breath on 
exertion for an indefinite period He had been married twice His first wife died of 
tuberculosis at the age of thirty-eight His second wife died two years ago of cancer 
of the stomach 

Piescnt Illness — One morning, four weeks before admission, while shifting bags of 
fertilizer, each weighing 300 pounds, he had a sudden severe pam in the right side of 
his chest, with cough and shortness of breath The symptoms were so severe that 
he was compelled to stop work, but was able to walk to a doctor’s office The physician 
advised rest in bed, and he remained in bed until his admission to the hospital The 
cough persisted while the pain and shortness of breath were less troublesome when he 
was ljung quietlj" in bed 

Physical Examination — He was a very large, well-nourished, muscular man, 
apparently not seriouslj ill The general physical examination, with the exception of 
that pertaining to his right thorax, was entireh negative His temperature during the 
period he was under obser\ation Aaried between normal and 100°, with an almost daily 
rise in the afternoon to 99° or 992° 
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With the patient prone, the contents of this apparently cystic structure cast a shadow of 
uniform dcnsilj In an erect position thej separated into two la3ers, a low'cr, consisting 
of fluid and casting i definite shadow, and an upper, consisting of air and lepreseiited 
hi an absence of shadow' (Fig 2 ) 
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Qose examination of the wall of the structure showed apparently a crack at its upper 
outer pole Examined stereoscopically the mass appeared to he nearer the anterior 
thoracic wall than the posterior 

Laboiatoiy Findings— Red blood cells 3 SS2,ooo, haemoglobin 60 per cent, white 
blood cells 7240 Differential count polymorphonuclears 66 per cent , eosmophiles 0 3 
per cent , basophiles 0 3 per cent , small mononuclears 13 per cent , large mononuclears 
14 per cent, transitionals 63 per cent Wassermann reaction (blood and spinal fluid) 
was negative Urine examination showed no abnormalities Sputum, the daily amount 
varied On some occasions during paroxysms of cough ng the patient expectorated a 
cupful of yellowish or reddish-brown seropurulent sputum It had a slightly foul odor 
and contained numerous cholesterin crystals, numerous pus and epithelial cells, a few red 
blood corpuscles, many irregular large and small granular cells containing black pigment 
dots, and an occasional unidentified structure twenty micra in diameter which when 
stained proved to be an organism containing an ectosarc and an endosarc and provided 
with a unipolar group of cilia Repeated search and digestion studies failed to show 
booklets Hairs were never found and tubercle bacilli could not be demonstrated 

Siimmaiy and Discussion — The patient was a man of fifty-three years, who, up 
to the day of onset of illness, had performed the heaviest labor and was unaware of 
the condition m his chest until a physical strain gave rise to pain, cough and shortness 
of breath He presented the physical signs of pleurisy with effusion In an attempt to 
confirm the diagnosis by thoracentesis, the exploratory needle met with resistance such 
as might be offered by a bony structure The rontgenograms made possible a diagnosis 
which could not have been reached by physical examination alone From these it was 
evident that there was present a cystic condition with almost complete calcification of 
the cyst wall, and that the evst contents consisted of fluid and air That there was a 
communication between the cyst and the lung was clinically evident because of the peri- 
odic expectoration of large amounts of sputum The rontgenogram apparently showed 
this point of communication Following the rontgenological studies, diagnostic efforts 
were directed toward establishing the nature of the cystic condition There was no 
evidence of tuberculosis, no eosinophilia and no characteristic findings in the sputum, 
such as booklets or hairs Etiologically, there was no history of pulmonary affections, 
ot trauma of the chest or of intimate association with dogs A positive diagnosis could 
not be made The diagnoses suggested were dermoid cyst, encapsulated empyema, 
hsematoma of the thorax, and echinococcus cyst 

Opciation — November 8, 1916 Under ether ansesthesia, through a long incision, 
about twenty centimetres of the ninth rib were excised The parietal pleura was stripped 
away from the thoracic wall so as to allow sat'sfactory inspection and palpation of the 
lesion before opening the pleural cavity On palpation through the detached pleura, it 
was at once evident that an extremely hard mass lay directly underneath and was firmly 
attached to it A horizontal incision was made through the parietal pleura and the 
exposed portion of the mass examined Its presenting surface was whitish in color and 
of bony hardness An attempt was made to find a layer of cleavage between it and 
the parietal pleura, but this \vas cntiiely absent over its lateral and anter’or aspects It 
was necessary to cut across the adhesions with scissors and knife, and after this had 
been done for a considerable distance in all d’rections, the anterolateral surface of the 
cyst was largely exposed 

The operator was a little doubtful how to continue, but having begun to enucleate 
the mass he kept on with this procedure As previouslv noted, it was necessary to cut 
between the adherent pleura and the outer wall of the mass over its entire anterolateral 
aspect Having freed this surface, the operator next explored that in contact with the 
diaphragm Here the adhesions became less dense, so that it was easily possible to 
strip away the diaphragm from the inferior surface of the mass The operator then 
explored the mesial wall of the cyst, and found dense adhesions between it and the 
anterior mediastinum These were cut with knife or scissors until this aspect of the 
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mass was freed Liifortun.ikh. at iIk lowei mesial aspect of the c\st the operateir 
penetrated its wall, and there followed .i discharge of a small amount of a thin, jellowish, 
purulent material and some air huhhlts I he operator p.icked some paii7C into this 
opeiiuitr and temporariK left this legion Iiuertmg liis h.nid hctwecii the inferior aspect 
of the mass and the diaphragm, he found the posterior .nid iiosteromcsial surfaces of the 
structure could he stripped awa\ tioiii the oeerhiug lung with rem.uUhlc case, so that 
in a few moments tins region was freed trom what suhseiiuenth proecd to be the 
eoncaee surf.nce of the lower lobe of the lung I he o])eritoi then proceeded to free the 
Literal aspect oi the c\st winch iKo w.is eleiisiH adherent to the p.irictal pleura The 
freeing ot the upper polo of the miss gaec tspicid tronhle and before this was accom- 
plished It seemed riee'essare to enlarge the o|>erati\e field h\ the reseetion of about fifteen 


centimetres oi the eighth rib 
\ narrow strip ot lung tissue 
adherent to the iippe r pole w.is 
cut across ,md lett iijxm the 
c\st wall While tieeing tins 
part of the miss there oe- 
curred a spontaiieeius e scape <>1 
a small epiautits of e\st eon- 
tents and air bubbles and it 
was assumed that the com- 
miinicition between the r\ st 
.111(1 lung was ,it tills jioini 
1 he List step in the eiliicle i- 
tioii of the m.iss was the free- 
ing of ns mesi d iiid .interior 
wills from the me di istinii 11 
It was found tint here th 
bom shell w is not complete 
but w is III pin formed oi 
dense fibrous tissue He its 
dieision the cest w.is opeiieai 
widele .nul the niijeir pin of 
Its contents escaped fbe shell 
w.as finalle remneed ni tttlo 
There was no li.emorrhage 
through the entire procedure . 
indeed, it was not neccssnre 
to t e a s'liglc blood \essel 

After the remoeal of the mass a eere Lai go caeite remained, the inferior surface of 
which eeas formed be the diaphragm, the mesi.d sm f.ice be the mediastnuim, the upper 
and posterior surf icc be the cone. tee surf.ico of tile loeeei lobe of the lung, and the 
anterolateral snrf.ice be the tbor.acic ee.all 1 be right side of the heart lae' nnder the 
mcsi.d surf, ice of the miss It eeas noted that the visccial pleura of the lung in contact 
eeitli the mass was not ibieLencd No .attempt eeaas made to obliterate the large c.aente 
left after the remoeal of the m.isb It ee.is dramed with a single uibbcr tube The 
wound eeas closed m Lajers 

Post-opetatwe Ihitoi v — The patient left the operating table in good condition There 
were no post-oper.atiee conipl cations other than a slight ee'ound infection For three 
days the tciupcr.ature vaiicd heteveen op 5° and 1002° and then came to normal Bismuth 
injections showed a rapid obliteraliou of the cavity in the right thorav By March i, 
tpiy, the cavity was entirely obliterated, the w'oiind healed and the patient apparently 
perfectly well (Fig 3 ) 



lie 1- — I uni result III ( isi I slumniK the wellheikd 
cwcwctmv w\cis\ow 
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Close examination of the wall of the structure showed apparently a crack at its upper 
outer pole Examined stereoscopically the mass appeared to he nearer the anterior 
thoracic wall than the posterior 

Labor atoty Findings— Red blood cells 3552,000, hcemoglobin 60 per cent, white 
blood cells 7240 Differential count polymorphonuclears 66 per cent, eosinophiles 03 
per cent , basophiles 0 3 per cent , small mononuclears 13 per cent , large mononuclears 
14 per cent , transitionals 6 3 per cent Wassermann reaction (blood and spinal fluid) 
was negative Urine examination showed no abnormalities Sputum, the daily amount 
varied On some occasions during paroxj sms of cough ng the patient expectorated a 
cupful of }ellowish or reddish-brown seropurulent sputum It had a slightly foul odor 
and contained numerous cholestenn cr\stals, numerous pus and epithelial cells, a few red 
blood corpuscles, many irregular large and small granular cells containing black pigment 
dots, and an occasional unidentified structure twenty nncra m diameter which when 
stained proved to be an organism containing an ectosarc and an endosarc and provided 
with a unipolar group of cilia Repeated search and digestion studies failed to show 
booklets Hairs were never found and tubercle bacilli could not be demonstrated 

Swnniaty and Discussion — The patient was a man of fift3'-three years, who, up 
to the day of onset of illness, had performed the heaviest labor and was unaware of 
the condition in his chest until a phj'sical strain gave rise to pain, cough and shortness 
of breath He presented the plnsical signs of pleurisj' with effusion In an attempt to 
confirm the diagnosis by thoracentesis, the exploratory needle met with resistance such 
as might be offered by a bonj structure The rontgenograms made possible a diagnosis 
which could not have been reached bj' phjsical examination alone From these it was 
evident that there was present a cvstic condition with almost complete calcification of 
the cyst wall, and that the cyst contents consisted of fluid and air That there was a 


communication between the cj'-st and the lung was clinicalb' evident because of the peri- 
odic expectoration of large amounts of sputum The rontgenogram apparently showed 
this point of communication Following the rontgenological studies, diagnostic efforts 
were directed toward establishing the nature of the cj'stic condition There was no 
evidence of tuberculosis, no eosiiiophiha and no characteristic findings in the sputum, 
such as booklets or hairs Etiologicalh , there was no historj of pulmonary affections, 
ot trauma of the chest or of intimate association with dogs A positive diagnosis could 
not be made The diagnoses suggested were dermoid cjst encapsulated empyema, 
h'ematoma of the thorax, and echinococcus cjst 

Opaation November 8, 1916 Under ether anaesthesia, through a long incision, 

about twenty centimetres of the ninth rib were excised The parietal pleura was stripped 

away from the thoracic wall so as to allow sat-sfactory inspection and palpation of the 

lesion before opening the pleural cavitj On palpation through the detached pleura, it 

^ extremelj hard mass lay directb' underneath and was firmlj 

attached to it A horizontal incision was made through the parietal pleura and the 

exposed portion of the mass examined Its presenting surface was whitish in color and 

of bonv hardness An attempt was made to find a layer of cleavage between it and 

the parietal pleura, but this was entiiely absent over its lateral and antermr aspects It 

V s necessary to cut across the adhesions with scissors and knife, and after this had 

c!!^ wariarlf d-rections, the anterolateral surface of the 

cjst was largely exposed 


The operator was a little doubtful how to continue, but having begun to enucleate 

beL^en th\d? A® previously noted, it was necessarj to cut 

^ the outer wall of the mass over its entire anterolateral 

dir. the operator next explored that m contact with the 

tm tb d" 1 T''" that it was easily possible to 

xlrlT , ? T the mass The Aerator then 

m nr m d ^‘^hesions between it and the 

anterior mediastinum These were cut with knife or scissors until this aspect of the 
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mass was freed Unfortunatelj, at the lower mesial aspect of the c^st the operator 
penetrated its wall, and there followed a discharge of a small amount of a thin, jellowish, 
purulent material and some air bubbles The operator packed some gauze into this 
opening and temporan'b left this region Inserting his hand between the inferior aspect 
of the mass and the diaphragm, he found the posterior and posteromcsial surfaces of the 
structure could be stripped awaj from the o\crhing lung with remarkable case, so that 
in a few' moments this region was freed from what subsequenth pro\ed to be the 
conca\e surface of the lower lobe of the lung The operator then proceeded to free the 
lateral aspect of the cjst which also was denseh adherent to the par’ctal pleura Tlic 
freeing of the upper pole of the mass gave especial trouble, and before this was accom- 
plished It seemed necessarj to enlarge the operatne field bj the resection of about fifteen 
centimetres of the eighth rib _ 


4 ' 



A narrow' strip of lung tissue 
adherent to the upper pole w as 
cut across and left upon the 
c\st wall While freeing this 
part of the mass there oc- 
curred a spontaneous escape of 
a small quantitj of cjst con- \ 
tents and air bubbles, and it S 
was assumed that tlie com- * 
iminication between the cjst 
and lung was at this point 
The last step in the enuclea- 
tion of the mass was the free- 
ing of its mesial and anterior 
walls from the mediastinum 
It w'as found that here the 
bonj shell w'as not complete 
but was III part formed of 
dense fibrous tissue B} its 
diMsion the c^st was opened 
wideh and the major part of 
its contents escaped The shell 
was finallj' remoicd i;i tola 
There was no hxmorrhage 
through the entire procedure 
indeed, it w as not necessarj 1 ic 3 ■ 
to tc a smgle blood \csscl 

After the remo\al of the mass a \cr\ large ca\it\ remained the inferior surface of 
which was formed In the diaphragm the mesial surface In the mediastimmi tiie iipiier 
and posterior surface In the concaec surface of the lower lobe of the hinir, and the 
anterolateral surface In the thoracic wall The right side ol the heart la\ under the 
mesial surface of the mass It was noted that the Msccral pleura of the lung m contatl 
with the mass was not thickened No attempt was made to obliterate tiic large ca\it' 
left after the remoaal of the mas^ It was drained with a single rubber tube 7 !’■ 
wound was elosed in la\crs 

Po^t-opi latKt IliKloi \ — Tlie patient left the operating table m good co vbtv.a 7 hr •-( 
were no post-operatne comiil cations other than a slight wound inlee*<"n 1 < " tb’'<» 
da\s the temperature \aried between 00 and loog' au'’ tin .1 cn, t 'o i >1 II - 
injections shewed a rapid eibliteration of the caeitv in the ruin th' ^ i' B\ M '•e . ’ 
toi“ the ca\itN was eiitireh obliterated the wounc' le led md t! j I'.e t ’ 

perlecth well (Fig 3 ) 



-F iial result in Case I stir'AMiig the ucl! hfikd 
encircling incision 


6?5 



GEORGE J HEUER 





Fig 4 — Photograph of specimen of calcified 
cjst in Case I Anterolateral aspect 


Pathological Notes —The calcified mass lay within the pleural cavity, not within 
the lung The specimen consists of a roughly pyramidal calcified shell which measures 

thirteen centimetres in its greatest horizontal 
diameter, ii 5 centimetres in its greatest vertical 
height, and seven centimetres in its anteropos- 
terior diameter (Fig 4 ) Its inferior surface, 
which rests upon the diaphragm, is flattened and 
slopes slightly upward and backward, its an- 
terior surface is slightly flattened, while its 
upper and posterior surfaces are quite spherical 
Its wall IS complete with the exception of a 
roughly circular defect about four centimetres in 
diameter (Fig 5 ) The anterolateral surface 
of the shell is roughened and covered by dense 
fibrous tissue while its apex and posterior curved 
aspect are perfectly smooth On examination it 
IS quite evident that the entire shell, with the 
exception of the defect previously noted, is made 
up of calcified tissue measuring one to two mil- 
limetres in thickness Its inner surface is 
roughened and covered bj a soft putty-like sedi- 
ment two to three millimetres in thickness 
Microscopic sections show that this sediment is 
made up of detritus in which no structure which 
might give a clue to the nature of the condition can be found Sections of the wall of the 

cyst show calcification and not new bone 

formation 

Studies of the evst contents and of the 
sediment failed to establish the nature of the 
condition, but the presence of cholesterin 
crystals and cellular detritus strongly suggest 
a dermoid cyst 

Discussion — Reviewing our own 
experience, this, from the standpoints 
of a simple direct approach, of com- 
plete lemoval of the lesion, of satis- 
factoiy closure and of short convales- 
cence without deformity at the end, is 
our most ideal case and one of com- 
paratively few in the literature In 
discussing the proper surgical approach 
to mediastinal dermoids, two groups of 
cases must be considered, the uncom- 
plicated dermoids and the dermoids 
complicated by infection Dermoid 
cysts may vary greatly in size and may 
occupy a variety of positions Duval 
has conveniently classified them according to their location into (a) Retro- 
sternal, those not extending beyond the confines of the mediastinum, (b) 
cervico-retrosternal, those presenting at the base of the neck, in or to one side 
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of the suprasternal notch, (c) inediastinothoracic, those extending beyond the 
confines of the mediastinum into eithei thoracic cavity, and (d) lateral 
thoracic, those lying largely in either half of the thorax The uncomplicated 
dermoids — and by those I mean dermoids without histoiical or clinical evi- 
dence of infectious complications or communication with a large bronchus — 
may occupy any one of these positions and the proper approach will, therefore, 
depend upon the size and location of the tumor A great numbei of surgi- 
cal appioaches have been described and used which, perhaps I may briefly 
outline and comment upon 

1 In the cervico-i eti osternal cysts — those small dei molds which he behind 
the sternum but project upward into the neck — a simple ceivical incision, as 
111 the goitre opeiation, may suffice The piocedure is carried out as m 
substernal or inti athoracic goitre Five cases in the literature have been 
successfully approached m this way, in four with total enucleation of the 
cyst and m one with partial enucleation In the larger tumors in this location 
the cervical approach may be combined with resection or division of the 
upper portion of the sternum, according to the technic of Baidenheuer 
or Sauerbruch 

2 In the largei retrosternal or mediastino-thoracic tumors a great variety 
of approaches have been used which roughly may be grouped as follows 

(a) A single, long, intercostal incision, or one with the resection of a single 
rib placed at a proper level and exposure obtained by a powerful rib spreader , 

(b) trapdoor approaches of various sorts with pedicles internal, external, 
superior or inferior, and the object of which is to produce a wide exposure 
of the thoracic contents which can again be covered by the replacement of 
the flap To this group belongs the more recent approach of Kerr who, 
however, includes a section of the sternum in the trapdoor, (r) multiple 
resections of ribs so as to produce a large defect m the thoracic wall through 
which the tumor may be delivered This has been the most common method 
of approach to the larger dermoids (d) Vaiiotis forms of sternotomy or 
division of the sternum, the exposure being obtained by separating the edges 
of the divided sternum with a nb spreader These include transverse ster- 
notomy, median and vertical sternotomy, which may be partial and superior 
or inferior, according to the location of the tumor , or total median sternot- 
omy as first proposed by Milton, and later suggested by Aurousseau, and 
(e) The Tuffier-LeFort approach to the mediastinum which I used m cases 
III and IV of the following series 

3 In the large lateral thoracic tumors, approaches similar to the preceding 
groups have been used , but because of the size and the location of the lesions 
have been restricted to the long intercostal incision or the resection of a 
single rib, to trapdoor approaches and to multiple nb resections 

To attempt to evaluate all these surgical approaches on the basis of oiii 
small experience is difficult, but a consideration of the hteiature helps us m 
formulating an opinion Moreover, the same principles underlying the 
approach to mtrathoracic tumors m general apply to mediastinal dermoids and 
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in this field we have had a fairly large experience Certain observations have 
come from this experience, (a) that air-tight closure of a thoracic wound is 
highly desirable and even essential, (b) that post-operative infection occa- 
sionally occurs following the removal of uncomplicated dermoids as well as 
other mtrathoracic tumors (it occurred in our only uncomplicated case) , and 
(c) that post-operative pleural effusion is a common accompaniment of the 
removal of mtrathoracic tumors, and may become secondarily infected with 
the development of an empyema Tension pneumothorax, open, sucking 
chest wmunds and mediastinal and intrapleural infections may, therefore, 
follow the removal of mtrathoracic tumors From the view^pomts of avoiding 
or coping successfully wnth these complications, the approach to the tumor 
through a long, intercostal incision or one combined wnth the resection of a 
single rib is far superior to all the trapdoor approaches, the multiple resections 
of ribs, the various operations involving the sternum and the approach of 
Tuffier and LeFort The points in its favor are that it can be securely and 
air-tightly closed and it interferes least with the bony framework of the 
thorax In our own experience the tumor in Case I was approached through 
this incision and from the standpoints of exposure of the lesion, closure of 
the wound, and post-operative complications w'^as the most successful of the 
series Cases III and IV, as will be subsequently detailed, were approached 
through the incision of Tuffier and LeForr, which consists m the resection 
anteriorly of a single rib with the division near the sternum of the rib car- 
tilages above and below' In one the exposure was difficult and unsatisfactory, 
m the other very satis f actor j' In one a post-operative infection occurred, 

the wound reopened and a mediastinitis and empyema developed By good 
fortune the patient recovered, but the convalescence was greatly prolonged 
But had we not avoided in tnis case the opening of the pleura during the 
operation, an open, sucking chest wound w'ould have resulted wnth the almost 
certain death of the patient In similar complications wdien an intercostal 
incision is used the mtrathoracic infection may be drained by means of air- 
tight suction drainage at some distance from the original incision, with the 
result that this may heal per primam and the condition resolve itself into 
the treatment of a simple, closed empyema We have had this experience 
When we review the literature we find many experiences similar to our owm 
Post-operative infection has been common following the removal of dermoid 
cysts, presumably due either to errors in technic or to opening wdiat w'as 
thought to be an uninfected cyst, or to draining or packing the cavity left 
after the removal of the cyst The method of approach has greatly altered 
the results m the presence of these complications It has led to death in a 
number of cases , if not that, has been responsible for a prolonged con- 
valescence wnth one to many subsequent thoracoplastic procedures to collapse 
a large infected cavity, or to repeated operations for chondritis or osteo- 
myelitis of divided ribs or sternum The end result has been a collapsed 
chest wnth its unsightly deformity and impaired function In the literature 
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as well as in our own experience a higher percentage of satisfactory results 
have been obtained with the intercostal incision 

We would suggest therefore, that in the approach to uncomplicated 
dermoids the simple collar incision be used in the small cervico-retrosternal 
tumois and that the long intercostal incision, or as we like better, the resection 
of a single rib, be used m the approach to the larger mediastino-thoracic 
and lateral thoracic tumors whenever possible Closure should always be 
securely air-tight and without drainage In the absence of infections, con- 
valescence is a matter of two weeks with a perfect cosmetic and physiological 
result, if infection should occur, the problem of treating it is simplified and 
with the possibility of as satisfactory a result as m acute empyema In 
contradistinction the various trapdoor approaches, multiple rib resections, 
etc, are satisfactory only in the absence of complicating conditions, when 
such complicating conditions occur, especially infection, they become 
most unsatisfactory 

The proper treatment of the deimoid when exposed, both from the stand- 
point of immediate and remote cures and of the avoidance of post-operative 
complications requires but little discussion In the treatment of our four 
cases we invariably made the effort to totally remove the lesion , but we suc- 
ceeded in only two and failed in two In one case (infected teiatoma) we 
failed to totally remove the lesion because we could not separate a part of 
It from the pericardium and feared to persist in the effort because of the 
danger of pericarditis In the other case we failed because of the combina- 
tion of the unusual position of the lesion and the poor exposure Theie can 
be no doubt that radical removal of the tumor is desirable In a search of 
the literature and including the four cases above, I have found 138 cases of 
dermoid cyst of the mediastinum reported Of these twelve were found at 
an autopsy in persons dying without the lesion having been diagnosed , eight 
were diagnosed more or less definitely but the treatment, if any, and the 
end results are not known , forty-six died untreated and in the majority of 
cases the diagnosis was established post-mortem, and seventy-two were sub- 
jected to operation Of the seventy-two cases subjected to operation one was 
treated by simple drainage of the pleural cavity, thirty-four by incision and 
drainage of the dermoid cyst sometimes with marsupialization, thirteen by 
incomplete extirpation of the tumor and twenty-four by complete extirpation 
of the tumor Of the thirty-four cases treated by incision and drainage nine 
died within two weeks after operation, four recovered for a time but died 
as a result of the condition from several weeks to several years after opera- 
tion , eight recovered but at the time of the last report had persistent fistulas , 
one recovered but was unimproved, the lesion remaining as before, 5 were 
cured for from a short period to several years , five recovered but the end 
result IS not stated, and in two cases the outcome of the operation is not 
given Of the thirty-four cases, therefore, only five are known to have been 
completely cured Of the thirteen cases which died some time after operation 
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death resulted from sepsis, haemorrhage or some other complication attributed 
to the lesion 

Of the thirteen cases treated by Jiicoinplcie e.\ti} pation of the lesion two 
died and one was rapidly going down hill from sepsis at the time of the 
report , four recovered but with draining sinuses , five recovered and were 
cured from a short time to four years , and one recovered but the end result 
IS not known In this group pre- and post-operative infections were com- 
mon, and multiple operations (in one case ten operations) were the rule 
Of the twenty-four cases treated by complete extii pation, three died and 
twenty-one recovered The twenty-one which recovered were cured 

It IS evident from this review that complete extirpation, both from the 
standpoints of mortality and late results, has yielded by far the best results 
and IS the proper treatment whenever possible Naturally this procedure 
applies particularly to the uncomplicated dermoids and unquestionably the 

fact that they were uncomplicated has been 
responsible in a measure for 

favorable results obtained When we 
review the entire series of seventy-two 

V V cases sulijected to operation we find that 

H k ,1 twenty-one are known to have died and 

■ i I ■ the majority of these died from mfec- 

V ■ I tious complications, a few from hsemor- 

W S ■ rhage and other complications It is this 

1 fact which has called forth our remarks 
I upon the tieatment of infectious complica- 
„ , ~ , ' * — ^ tions and methods of approach 

I IG 6 — Photograph of thorav in Case II, ^ 

showing the anterior discharging sinuses „ „ ... 

Case II — A B , white, female, thirty-nine 
years of age, was admitted to the Cincinnati General Hospital October 20, 1925, com- 
plaining of an intrathoracic tumor and draining sinuses in her neck and right thorax 

Earlj m December, 1921, she developed acute tonsillitis with quite a high fever About 
the middle of this month she noticed a small lump or swelling at the base of the neck 
to the right of the episternal notch, but mesial to the sternomastoid muscle This area 
felt rather tense and there was local tenderness She also had a dull pain in the right 
apical region of the chest There was no difficulty m swallowing There was no cough 
or expectoration On Januarj 5, 1922, this swelling, having become more acutely tender, 
was incised bj a physician and a thick, rather cheesy, grayish material, with some hair, 
was evacuated Following the drainage of this evident dermoid there was considerable 
fever so that the patient was compelled to remain m bed She was ill for some time 
wuth fever and pain m her chest, and with considerable loss in weight A diagnosis of 
right -sided empvema was made, and on February 22 a rib or ribs were resected just lO 
the right of the sternum The pleura was opened and pus obtained, which on examina- 
tion also contained chees^ material and hair At the same time a rib was resected rather 
low in the posterior-axillarj line upon the right side and pus also obtained here Drain- 
age tubes were placed through both wounds and followung this procedure the patient 
slowlj recovered Eventuallj the anterior drainage opening closed The sinuses in the 
neck and 111 the lateral region of the right thorax have continued to dram She was 
confined to bed for eight months and her weight dropped to eightj pounds In November, 
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Fig 7 — Photograph of thorax in Case II, 
showing the sinus of a chronic empyema 


1922, she went to Baltimore and was given one 
radium treatment at Dr Howard Kelly’s Hos- 
pital Between that time and the time of her 
admission in October, 1925, she had gained in 
weight and her general condition had improved 
The sinuses in her neck and her side have, how- 
ever, never healed 

Physical examination showed a rather under- 
nourished woman, weighing 115 pounds, with a 
draining sinus at the root of the neck to the 
right of the mid-line, and another draining sinus 
in the right thorax posteriorly There was a 
healed scar on the anterior aspect of the right 
chest just to the right of the sternum (Figs 
6, 7 and 8 ) Examination of the thorax showed 
the left chest larger than the right with limita- 
tion of expansion on the right The percussion 
note was markedly impaired over the anterior 
aspect of the right thorax Vocal fremitus was diminished and the breath sounds were 

distant Posteriorly over the right chest the per- 
cussion note was much less impaired and the 
breath sounds nearly normal No rales were 
heard on either side of the chest 

In the episternal notch to the right of the 
mid-lme and just medial to the right sternomas- 
toid muscle was a discharging sinus with a ring 
of granulation tissue about it This sinus ad- 
mitted a rubber tube eight millimeters in diam- 
eter, which passed down the back of posterior to 
the clavicle into the right thorax for about two 
inches A j^ellowish-gray, creamy pus exuded 
from this sinus Just to the right of the ster- 
num, extending from the third rib down to the 
level of the lower margin of the sternum was a 
depressed area, 2 5 centimetres wide, in which there was a healed scar Laterally on the 
right of the chest low in the posterior-axillary 
line was another draining sinus which led into 
the thorax and which also was discharging a 
thick pus X-rays of the chest showed a very 
large mass occupying the anterior mediastinum, 
extending to either side of the mid-hne, but 
larger upon the right than the left, which fused 
with the cardiac shadow (Fig 9 ) Lipiodal 
injections into the sinuses of the neck and 
thorax showed a chronic, right-sided empyemic 
cavity lying in the lower part of the chest This 
cavity communicated with what apparently were 
multiple abscesses within the thoracic tumor 
The abscesses within the tumor also connected 
with the draining sinus in the neck (Fig 10) 

The diagnosis m view of the historj’’ of the dis- 
charge of hairs, and in view of the X-ray pic- 
tures, was infected dermoid of the mediastinum associated rvith a chronic empjema and 
a discharging sinus of the neck 





Fig 9 — X raj of the thorax of Case II 
on admission, showing the large mediastinal 
shadow A part of the clouding of the right 
thorax is due to the thickened pleura, the 
result of the chronic empj-cma 
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Fig 10 — X lay of the thora's. of Case 
II following a period of Carrel Dakin treat 
ment of the chronic empy'ema and after the 
inject on of lipiodol into the external sinuses 
The abscesses within the teratoma are shown 
by the local collections of hpiodol 


Cow sc — As a preliminary step in the treatment, tubes were introduced into the 
sinus of the neck and into the empyemic cavity and Carrel-Dakm treatment begun It 
seemed desirable to control the infection before making an attempt to remove the 

mediastinal tumor Our purpose was to attempt 
to isolate the tumor from the right thoracic cav- 
ity so as to clear up the chronic empyema and 
to heal, if possible, the sinus m the neck With 
this idea in mind, after a period of irrigation, 
the first step in the operative procedure was 
carried out, October i, 1925 A vertical incision 
was made along the right border of the sternum 
from a point just below the clavicle to a point 
just below the inferior end of the sternum From 
the upper and lower ends of the incision, coun- 
ter incisions were carried outward across the 
chest A skin muscle flap, including the pec- 
torahs major, was turned outward so as to 
expose the right border of the sternum and the 
costal cartilages The costal cartilages of the 
second, third, fourth and fifth ribs were resected, 
m the course of which procedure one of the 
branches of the internal mammary artery required ligation (Fig ii ) After the resec- 
tion of these cartilages one could immediately palpate a very firm, solid tumor After 
penetrating what appeared to the operator to be the thick, parietal pleura, he was able, 
by blunt dissection, to outline m part the lateral and inferior borders of the tumor mass 
The mass was found to be of great size extend- 
ing from the clavicle to the lower end of the 
sternum It seemed unwise because of the 
imection and the dense adhesions to attempt at 
this first stage a removal of the tumor, and the 
operator determined, therefore, to isolate the 
tumor from the general pleural cavity on the 
right and to isolate it from its connection with 
the sinus in the neck Therefore he continued 
to explore and free the right lateral border of 
the growth until he came upon the connection 
of the tumor with the chronic empyemic cav- 
ity At this point there was an abscess in the 
tumor mass containing about an ounce of pus 
which was ev dently draining into the chronic 
emptemic cavitv This abscess was evacuated 
and into it was inserted a cigarette dram which 
was brought forward around the lateral border 
of the growth The operator then directed his 
attention to the superior pole of the tumor which 
apparently connected with the sinus of the neck 
Having quite satisfactorily surrounded the superior pole of the tumor an incision was 
made directly across it and there was found a cavity filled with sebaceous and purulent 
material which connected with the sinus in the neck In cutting across the superior 
pole the operator encountered pieces of cartilage and bone and it became at once 
apparent that he was dealing with a teratoma and not a dermoid Having cut cross the 
superior pole of the tumor it was possible to bring a dram through the sinus in the 
neck to the remains of the cavity left after the resection of the upper pole of the mass 
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II — Method of approach to the infected 
teratoma in Case II 
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As a final step m this first stage the lateral border of the tumor was sutured to the 
parietal pleura The skin was partly closed 

The patient recovered satisfactorily from this operation and for a period of several 
months the chronic empyema cavity was treated by the Canel-Dakin method as was 
also the sinus in the neck Eventually the chronic empyema cavity was completely 
obliterated and the thoracic sinus closed, as was also the sinus m the neck The patient, 
meanwhile, was treated by heliotherapy and gained greatly in weight and strength As a 
result, then, of this first stage 
in the operation we had cured 
the chronic empyema and had 
liealed the connection between 
the tumor and the tissues of 
the neck 

On April 19, 1926, a sec- 
ond stage in the removal of 
the tumor was undertaken 
The old operative scar was 
excised and the right lateral 
half of the sternum from the 
sternoclavicular joint to the 
xiphoid was rongeured away 
exposing the medial border of 
the tumor An attempt was 
then made to surround the 
tumor by blunt dissection 
During this manceuvre sev- 
eral large, bleeding vessels 
were met with, but were 
clamped and ligated without 
any serious loss of blood The 
mobilization of the tumor was 
apparently completed except- 
ing for an area at its lower 
mesial portion where it was 
most firmly attached to the 
pericardium and the great ves- 
sels During our manipula- 
tion m this region the patient’s 
condition rather suddenly be- 
came precarious, her pulse be- 
came very rapid, and she 

became quite cyanotic The — Result m Case II at the tune of the patient’s discharge 

from the hospital The wound has since closed to a small sinus 

operation was abandoned, the 

wound being brought together and loosely closed with silk, and the patient given a blood 
transfusion on the operating table She made a very prompt recoverj and her con- 
valescence proceeded without event Ten days later the patient was once more operated 
upon The wound was reopened and an attempt made to free that portion of the 
teratoma attached to the pericardium and great A^essels This effort finally was aban- 
doned because it seemed impossible of accomplishment Moreover, another small abscess 
within the tumor was opened which might well have caused a pericarditis did w^e inad- 
vertently ‘ open the pericardium The operator had to be content with carr>ing an 
incision through the tumor tissue leaving a la\er of the tumor of indefinite thickness 
attached to the pericardium and great vessels In the course of sectioning the tumor 
various structures were encountered, one of which vas a piece of bone of the general 
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shape of a mandible with several teeth and some hair attached At the completion of 
the operation it appeared that practically all the tumor had been removed excepting that 
portion along the pericardium and great vessels The wound was closed with drainage 
At the completion of the operation the patient was given another transfusion of 500 
c.ubic centimetres of blood Following this procedure the patient again made a verj 
satisfactory recovery and her wound healed fairly rapidly There developed subsequently, 
however, a local chondritis about the resected ends of two costal cartilages so that on 
two subsequent occasions a small operative procedure consisting in the resection and 
drainage of the infected cartilages was done The patient was finally discharged with 
her wound not quite healed There remained a cavity which led to the tumor tissue 
along the mediastinum which as time went on became covered with a grayish-white 
epithelium With the exception of this small, unhealed area the patient is at the present 
time, Maj i, 1929, perfectly well and has no complaints She has gained some fifty 
pounds in weight Figure 12 shows the present condition 

The examination of the tumor remo\ed shows a typical teratoma Here and 
there on section it contains small abscesses as shown in the X-ray plates following 
hpiodal injections 

Discussion — From a survey of the literature the common complicating 
conditions piesent at the time the patient has come under observation have 
been haemorrhage and infections of various sorts Calcification of the cyst 
wall, as occurred m our first case, has been rare, and aside from increasing 
the difficulties of the removal of the cyst, or making it impossible to completely 
extiipate the cyst (one of Tuffier’s cases), would not seem to be a serious 
matter eithei from the standpoint of the approach or from that of post- 
operative complications Hccuwi 1 Jiagc from the cyst occurred in one of our 
cases (Case IV) and has been noted repeatedly in the literature on dermoid 
cysts It may be slight and oft repeated, may be moderately severe and 
produce a serious anaemia, or may be massive and even fatal At least five 
cases in the literature died from a massive haemorrhage from the cyst Thus 
far haemorrhage has not altered surgical procedure except to delay operation 
until It has been recovered from either naturally or through heliotherapy or 
by blood transfusion The massive haemorrhages which have resulted fatally 
in a number of cases have as yet presented no surgical aspects They have 
been sudden, unexpected and rapidly fatal Did they happen under favorable 
conditions surgery might find means of dealing with them 

Infections, then, constitute the important complications which may 
influence the surgical treatment of dermoid cysts and teratomas They may 
involve the cyst alone or they may extend so as to involve the mediastinal 
structures, the pleura, the tissues of the neck, and the bony thoracic wall 
The origin of these infections is not always clear They have followed 
respiratory infections, as in one of our cases, and a number in the literature , 
they have occurred subsequent to the rupture of a cyst into the bronchus, 
and they have followed incision into or tapping of the cysts In some of the 
reported cases it is not apparent how the infection supervened The results 
of infections have been intracystic or intrateratoid abscesses, empyemata, 
abscesses presenting in the neck or chest wall and adhesions to the pleura, 
to the pericardium and great vessels, and to the tissues of the neck In the 
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literature some of these infections or abscesses have extended or perforated 
into the pericardium, pleura, bronchus, lung or gieat vessel Oui Case II is 
a typical, although exaggerated, example of such infections with multiple 
abscesses within the teratoma, an abscess of the neck and a chronic empyema 
In the literature at least ten cases presented a swelling in the neck which 
was incised b}’- the physician or surgeon , more than twenty cases perforated 
into a bronchus with a resulting secondary infection in the cyst, some five oi 
SIX had empyema and an occasional case some other infection, as pericarditis 
In the presence of such infections how shall we proceed, granting we have 
in mind the attempt to remove the tumor ^ Shall we proceed at once, <is has 
often been done in the literatuie, to the removal of the lesion, regardless of 
the complications which may result, or, shall we first attempt to control the 
infection before attempting the removal of the lesion^ A review of the 
literature shows that post-operative infectious complications, m part at least 
due to the existence of pre-opeiative infections, have altered consideiably 
the immediate results, the convalescence and the eventual physical results 
They have been the cause of a number of deaths (about 20 per cent ) and 
they have often lesulted in the infection of a large cavity, which 111 some 
cases has necessitated multiple thoracoplastic operations over a period of 
years to finally cure The result has been a prolonged convalescence with 
pulmonary impairment and an unsightly deformity It would appear better, 
111 view of our experiences with Case II, to first attempt to cure the infectious 
complications such as an abscess of the neck and empyema and to prevent 
subsequent infectious complications by isolating through adhesions the in- 
fected dermoid or teratoma from surrounding structures before attempting 
the removal of the tumor To accomplish this may mean, as in our case, 
a preliminary operation and several months of effort But the result in Case 
II would seem to justify the time and effort, for aside fiom a localized 
chondritis no post-operative infectious complication occuired, the empyema 
did not recur and the patient recovered with a lung completely expanded 
With regard to the proper approach to the mediastinal dermoids I have 
stated that in uncomplicated dermoids the long intercostal incision or one 
combined with the resection of a single nb is, in our opinion, desirable When, 
however, we come to speak of complicated dermoids, meaning by that term 
dermoids complicated by infection, the method of approach will depend upon 
the nature and extent of the infection Two matters come up for considera- 
tion, whether the approach will, in the presence of the infection and its 
accompanying adhesions, peimit the exposure and removal of the tumor, 
and whether it will be likely to result m the spread of the infection, with 
the possible development of serious post-operative complications Consider, 
for example, our Case II, an infected teiatoma associated with a chronic 
emp3'-ema The approach to this lesion through a long intercostal incision 
(which I have considered ideal foi uncomplicated dermoids), either before 
or after the cure of the chronic empyema, would have meant the Avide sep- 
aration of dense adhesions between lung and parietal pleura and tumor, 
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which had it been possible, would again have exposed a wide field to infection 
It would seem far moie desirable to first cure the infection through a pre- 
liminary operation and at the same time isolate the tumor from surrounding 
structures, so as to pi event furthei infection at its subsequent removal, and 
having accomplished this to approach the lesion by the local resection of ribs 
directly over it and remove it through the defect in the thoracic wall thus 
produced The failure so to guard against infection has, as I have indicated, 
often led to death For dermoids complicated by infection, we would there- 
fore, suggest as a pioper approach the local resection of ribs over the tumor, 
having first cleaied up the surrounding infections and isolated the tumor 
from the surrounding structures 

While complete extiipation of dermoids is the treatment of choice we 

should recognize that it is 
not always feasible, or at 
least not always desirable 
Tuffier has called atten- 
tion to this point 111 re- 
porting a case in which 
extensive calcification of 
the cyst made complete re- 
moval impossible, and it 
IS particularly in the in- 
fected dermoids that it ap- 
plies Dermoids may be 
intimately adherent to the 
pericardium and to the 
great vessels in the med- 
iastinum , and in the pres- 
ence of infection a cleav- 



Fig 13— \ ray of the thorax ni Case III, the arrow points to age plan betWCeil them 
the lesion it , 

may not be found it is 

quite possible to enter the pericardium, or to tear into a great vessel, with a 
lesulting fatal pericarditis or an alarming or fatal hsemorrhage In one of 
the cases of total extirpation in the literature in which the pericardium was 
opened a brilliant operation was promptly followed by a fatal pericarditis , 
and other catastrophies have followed the too zealous effort to completely 
remove the lesion Both the literature and our own experience with two 
cases show that with proper handling, and by that I mean careful control of 

infection and a proper approach, incomplete extirpation may yield very 
satisfactory results 


Case III A while woman, thirty-three years of age, entered the Cincinnati General 
Hospital January 26, 192S, complaining of shortness of breath and choking sensations 
s e as lad shortness of breath on exertion and choking or smothering 
spells There was no etiological factor so far as could be determined More recently, 
especially m the past two months, the symptoms have increased in seventy so that 

706 



THE SURGERY OF MEDIASTINAL DERMOIDS 


she has become very dyspnoeic In addition there have been, pains through the chest, 
tenderness on pressure over the sternum, and a 
dry, hacking, unproductive cough There has 
never been any hemoptysis, fever, or loss in 
weight Her history otherwise is unimportant 
Physical Examination — A fairly slender, 
though well-developed white woman, without ob- 
vious discomfort No cyanosis, no enlargement 
of the superficial vessels about the neck or upper 
thorax Examination of the eyes show on the 
right a typical Horner’s syndrome, with ptosis, 
enophthalmos and contracted pupil The physical 
examination otherwise is cpiite negative The 
chest IS symmetrical and the respiratory move- 
ments equal on the two sides The examination 
of the heart and lungs fails to show any ab- 
normalities Subsequent examinations showed an 
occasional prolongation of expiration at the right 
apex and on one examination a friction rub was 
heard in the region of the fourth rib The red 
blood cells were 4,800,000, hemoglobin too per 
cent , differential count failed to show any gross 
abnormality, urine negative, Wassermaiin test Fig 14 — X ray of the thonx m Case III 
negative The X-ray of the chest showed a Lateral vietv 

tumor mass about the size of an egg lying m the mediastinum to the right of the mid- 

line about opposite to the seventh 
dorsal vertebra This mas was 
very closely outlined as seen in Figs 
13 and 14 It was the opinion of the 
rontgenologist that this was a der- 
moid cyst 

The diagnosis of mediastinal 
tumor was made entirely on the 
X-ray findings, for there were not 
sufficient physical signs to suggest 
such a diagnosis In the absence of 
any positive findings such as the ex- 
pectoration of hair, etc , a positive 
diagnosis of the lesion could not be 
made The pre-operative diagnosis 
was a probable dermoid cyst of the 
mediastinum 

The operation was performed 
February 23, 1928, under intratra- 
cheal ether anrcsthesia The approach 
to the lesion was through an in- 
cision along the fourth rib on the 
right side, with the resection of the 
fourth rib from the sternal margin to 
the anterior axillarj' line A verti- 
cal incision was made at right angles 
to this along the right border of the 
sternum, and the costal cartilages of 
the third and fifth ribs exposed at their junction with the sternum (Tuffier-LeFort 



'5 — "Metliastinal approach to the lesion in Case III 
(Turtier LeFort ) From Leen’s “Surgerj,” \ol Mil 
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approach, Fig 15 ) These cartilages were divided, but before this was done the 
parietal pleura was mobilized bj stripping it away from the anterior thoracic wall 

A rib spreader was placed in 
the wound and opened widely 
so as to give an adequate ex- 
posure of the field The parie- 
tal pleura was mobilized 
further mesialh until the 
mediastinal pleura could be 
retracted laterally A fairlj 
satisfactorj exposure of the 
mediastinum could thus be ob- 
tained without opening the 
pleural cavitj (Fig 16 ) 
The tumor proved to occupj 
a deeper position than w'as 
anticipated When exposed 
It was found to he posterior 
to the pulmonary vessels and 
to be crossed by the azj'gos 
' " vein It was necessary to 

I'lr 16 — Medi istinal approach to the lesion in Case III The doubl3 ligate and divide the 
Trom'^K^tn s'*''surgeii^^’’ vol” laterailj azv gos V eiii before the tumor 

could be satisfactorilj freed 

In attempting to completeh surround the tumor it was ruptured at one point and a mass 
of wdiite, cheesv' material escaped No hairs were found in this material on hastj 
examination Having rup- 
tured the capsule of the mass, 

Its entire contents were re- 
moved with a large gall-blad- 
der scoop The capsule 
collapsed following the re- 
moval of Its contents and was 
onlj^ partiallj removed A 
piece of rubber tubing vvas 
placed in the cavitj'^ and a 
couple of cigarette drains 
placed around the tube The 
wound was closed tightly ex- 
cepting at the point of emerg- 
ence of the tube and drams 
A microscopic examina- 
tion of the cheesy material 
showed it to be made up of 
detritus, cholestenn crjstals 
and degenerating epithelial 
cells No hairs were found 
Posl-operativc Com se — 

Following operation there de- 
veloped a mediastinal infection and then a right empjema The operative wound 
par la V ro e own and had to be more widely opened to secure better drainage of 
tne mediastinum The empyema was treated by aspiration drainage Ihe convalescence 
o the patient was, therefore, much prolonged The mediastinal and pleural infections, 
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- — ^Postoperative X I'aj of the thorax in Case III The 

slight cloudiness of the right thorax is presumabU the result of 
the post operatn e empj'ema 
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however, eventually cleared up and the wound completely healed The patient at the 
present time, May i, 1929, is well and free from the subjective symptoms complained 
of before operation Post-operative X-rays (Figs 17 and 18) showed the disappearance 
of the mass 

Discussion — Although the end result in this case was quite satisfactory 
it seems to confirm some of the statements I have already made The approach 
to the lesion was unsatisfactory and the exposure, because of the depth of 
the wound, inadequate A transpleuial approach through a long incision with 
the resection of a single rib would have been better As has been stated in 
preceding pages infection has not uncommonly followed the removal of 
uncomplicated as well as complicated der- 
moids Whether the infection in the above 
case was introduced from without or came 
from the dermoid it is impossible to say, 
but a perusal of case reports m the litera- 
ture and our experience with Case II, 
shows that a dermoid or teratoma wholly 
unconnected with a bronchus, the lung or 
other structure may become infected, fol- 
lowing acute infections and especially acute 
respiratory infections Indeed a dermoid, 
quiescent and symptomless for years, may 
become active and provoke symptoms fol- 
lowing such infectious conditions, or ex- 
acerbations 111 symptoms already present 
may follow them It would appear that 
latent infections exist in apparently uncom- 
plicated del molds, and if this is true an 
approach should be selected with the possi- 
bility of post-operative infection 111 mind citin' 

The approach we used was unsatisfactory 

from this point of view , for in the presence of infection the wound broke 
down principally because of the separation of the divided costal cartilages 
The result was a wide open wound, which, had we not been fortunate in not 
opening the pleura during operation, would have resulted m a large open 
sucking wound with a pyopneumothorax — a most fatal complication Even 
though we escaped this complication ne had two distinct conditions to deal 
with — a suppurative mediastinitis and an empyema, the former of nhich gave 
us by far the greater concern The question arises whether with a trans- 
pleural approach an infection originating within the dermoid or during opera- 
tion would not dram directly into the pleural cavity and give rise to an 
empyema rather than a spreading mediastinitis If so, and ne favor this 
idea the problem of infection becomes simpler for not only is the mortality 
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less but the possibility of dealing with the empyema without the breaking 
down of the operative wound is greater 

The case also suppoits the statement made m previous pages that 
incomplete removal of a dermoid may give very satisfactory results 

Case IV— M S, a white woman, t\veiit> -three years of age, was admitted to the 
Cincinnati General Hospital April 24, 1928, complaining of cough, precordial pain and 
hemoptysis The onset of her illness began four jears before admission, when, without 
previous cough, expectoration, or other symptoms, she suddenly 
expectorated about a tcaspoonful of bright red blood She con- 
sulted a pliNsician who made a diagnosis of pulmonary tubercu- 
losis An X-raj of the chest at the time showed a mass which 
had remained unchanged in all subsequent examinations About 
a j ear after the onset of her illness she coughed up some “yellow 
clav-hke particles which had short yellow hairs attached to 
them”, and since that time she has coughed up similar material 
three or four times, once in association with a severe haemorrhage 
Fig 19 —Photograph ^ There had developed a slight, hacking cough w'lth a 

of fiagment of^ ma small amount of mucopuruleiit sputum which occasionally was 
Case IV showing hairs blood tinged For two 3'ears she had been unable to breathe com- 
attached fortably while Ij ing on her back , and for a week before admis- 

sion she had been markedly short of breath wuth “smothering spells ” There had been 
no pain m the chest excepting for a short period of a year before admission, at which 
time she had sharp, precordial pain accentuated bv breathing There had never been 
any cyanosis Palpitation of the heart had been present for the tw'o years previous 
to admission, but recently had 
been less marked There had 
not been any loss of weight 
Physical examination 
showed a well-developed and 
well-nourished white girl, ap- 
parently not acutely ill and 
without any marked discom- 
fort She was somewhat pale 
but without cyanosis , pulse, 

82 , temperature, normal , and 
respirations, 18 per minute 
The thorax was well formed 
The left upper thorax ap- 
peared slightly fuller than 
the right and there was def- 
inite limitation of motion in 
this region as compared with 
the right Percussion elicited 
an area of dulness over the 
left upper thorax in front, but 
not behind On auscultation I'm 20 — X ray of the thorax m Case IV showing the dermoid 
over the left apical region and projecting into the left thoracic cavity 

extending down to the third I S in front, the breath sounds were intensified and rough- 
ened and accompanied by many medium, coarse rales Pressure upon the front of the 
left chest over the second rib, and extending downward three inches, gave rise to pain 
and discomfort which was very definite, and quite localized The examination of the 
chest otherwise was quite negative The blood pressure was 110/60 The red cell count 
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was 4,300,000, the hemoglobin 80 per cent The white cell count was 9200 The urine 
was negative The X-rays of the thorax (Figs 20 and 21) showed a shadow in the left 
anterior med'astinum about five centimetres in diameter , its mesial border continuous 
with the mediastinal shadow, its lateral border irregular m outline The diagnosis of 
dermoid cyst was made upon the definite finding of hairs and cheesy material in 
the sputum 

Opoation * — April 28, 1928 Under intratracheal anesthesia an incision was made 
over the third left rib m front and the nb resected from the lateral border of the 
sternum to the anterior axillary line With the finger the underlying pleura was 
stripped from the chest wall as widely as possible A short skin incision was then 
made along the left border of the steinum and at right angles to the first incision and 
the cartilages of the second and fourth ribs exposed These were divided transversely 
where they joined the sternum A nb spreader 
was then placed and opened giving a wide tri- 
angular field, the base of which was at the sternal 
border, the apex, m the axilla (Fig 16) The 
mobilization of the pleura which had not yet 
been opened was continued mesially so that 
eventually the mediastinal pleura could be re- 
flected laterally, thereby exposing the left border 
of pericardium, the great vessels of the mediasti 
num and the dermoid cyst The cyst lay as the t 
X-ray showed in the angle formed by the base j 
and the left border of the heart The freeing of j 
the cyst from the pencard um and great vessels 1 
offered no great difficulties and, indeed, the cyst 
was far less adherent than in any of the previous 
cases After it had been accomplished this por- 
tion of the cyst was grasped and lifted upward 
and the lateral borders of the cyst surrounded 
It became evident that the communication be- 
tween the cyst and the bronchus was at the lower 
lateral pole of the cyst for here the cyst was 
densely adherent to the lung , and here during ® 
our manipulations the pleura was for the first I 
time opened The opening was temporarily oc- 
cluded with gauze while the operator cut across the connection between the cyst and 
lung On the removal of the cyst the communication between it and the bronchus was 
found to be large, easily admitting the little finger of the operator A considerable 
quantity of heavy, cheesy material was found m the bronchus, having perhaps been 
squeezed into it during the removal of the c>st As much of this material as possible 
was removed An attempt was made to close the bronchus by an encircling ligature 
of catgut supplemented by a series of sutures which brought the lung together over it 
The rent in the pleura was closed The wound was closed in layers The divided 
costal cartilages w'ere reunited wuth chromic catgut Two small cigaiette drains w'ere 
placed extrapleurally down to the neighborhood of the closed bronchus The skin was 
closed air-tightly about the drains with silk 

Post-opci ativc — The patient left the operating table m good condition Three hours 
after operation she was restless and had severe paroxysms of coughing Her pulse rose 
to 130, but w'as regular, and of good quality Respirations w^ere regular and normal 
Eight hours after operation breathing became shallow and cyanosis appeared Examina- 
tion of the w'ound show^ed some crepitus m the tissue about it, but no fulness at the root 

* This case w'as operated upon before the Society of Clinical Surgerj 
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of the neck to suggest a mediastinal emphj seina The chest was bandaged tightlj , o\j gen 
given with a cone, and 750 cubic centimetres of glucose administered intravenously There 
was much mucus in the throat which could not be altogether successfully removed 
The dyspnoea increasing, a trocar w'as introduced into the left pleura on the supposi- 
tion that she had a tension pneumothorax, and connected w’lth a rubber tube, the distal 
end of w'hich w'as under water This failed to relieve the djspnoea and cyanosis, but 
some hours later her respirations impro\ed and her cyanosis became less marked About 
4 o’clock the following morning after being apparently greatly improved, she suddenl> 
became cjanotic and her respiration stopped Efforts at resuseitation w'ere unavailing 
An autopsj w^as not obtained 

Pathology — The specimen consists of a thick walled cj'st about 5 centimetres m 
diameter, partlv filled wuth thick, white cheesy mateiial and abundant blond hairs The 
lining of the cjst looks like skin which is thrown into large irregular folds and provided 
WMth hair Microscopic sections show' the lining to be made up of typieal skin contain- 
ing hair follicles, sebaceous glands and a few' sweat glands In the loose, areolar tissue 
beneath the skin are man\ small lvmphoc\tcs and a few' polj morphonuclear cells 

Discussion — While the exposuie was perfectly satisfactory the attempted 
extrapleuial mediastinal approach proved in the end to have no particular 
advantage over a transpleural approach , for the pleura was unavoidably 
opened at the moment that the dermoid tvas separated from the lung It is 
to be noted, however, that the opening of the pleura could have been avoided 
had we been satisfied to do the opeiation m two stages, for the dermoid 
could have been delivered through the thoracic wall and removed at a sec- 
ond sitting In retrospect our fault probably laj'- with the treatment of the 
lesion Not until after I had removed the cyst did I realize how large was the 
bronchus with w'hich it communicated Although it is speculation I think that 
one or both of tw'O things happened , either the closure of the bronchus was 
insecure and gave rise to a pneumothorax Avhich w'as not recognized , or that 
during the manipulation of the cy't a quantity of the cheesy material within 
it W'as squeezed into the bronchus w'hich because of the operation could not 
be expelled and wdnch occluded the major bronchi In any event w'ould it 
not have been wiser, in view' of the know'ii communication w'lth a bronchus, 
to have brought the cyst out through the thoracic wall and removed it at a 
second sitting f 


CONCLUSIONS 

From an experience with these four cases of mediastinal dermoid and 
a survey of the literature I w'ould suggest (i) That in uninfected dermoids 
the approach be by a long, intercostal incision or one combined w'lth the 
resection of a single rib (2) That in infected dermoids or teratomas the 
approach be such that the infected lesion may be isolated from surrounding 
structures The approach by multiple nb resections perhaps best meets tins 
requirement (3) That in complicated infected dermoids and teratomas it is 
wiser to attempt to clear up the infection before the removal of the lesion 
than to chance coping with the infections w'hich may follow' the immediate 
remoial of the lesion (4) That total removal ot mediastinal dermoids is 
undoubtedl} the treatment of choice From the literature it has been fol- 
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lowed by the highest percentage of cuies with the lowest mortality These 
results are, of course, in large pait due to the fact that the cases in which 
this procedure was possible weie in greater pioportion simple, uninfected 
or otherwise uncomplicated dermoids But I wish to point out that complete 
removal, either because of extensive calcification, infection, or adhesions is 
not always possible, or if possible, is not always desirable because of the dan- 
ger of post-operative complications , and that it is better to be content, in cer- 
tain cases, with less than a complete extirpation, especially since good results 
may be obtained m this way The literature contains examples of poor judg- 
ment m this respect (5) That the communication of a dermoid with a large 
bronchus introduces a factor, which, I think, was responsible for the death 
of one of m}’^ cases How to deal successfully with the situation I have not yet 
discovered either from my own experience or from the literature Should I 
meet again with it I shall be tempted to deliver the dermoid through the tho- 
racic wall, if 'that IS possible, and lemove it after the lung has become 
adherent to the parietal pleura around the point of communication (6) That 
m uninfected dermoids closure of the thoracic wound should be complete and 
air-tight In the literature there are many examples of drainage or tamponade 
of the large cavities left aftei the removal of the lesions The results have 
been unsatisfactory The cavity has become infected, and, if the patient has 
survived, multiple thoracoplastic opeiations have been necessaiy to obliterate 
It, the convalescence has been gieatly prolonged and an unsightly deformity 
has resulted It has been the experience of most observers that a post-opera- 
tive pleural effusion is a common sequel of tumoi removals This may be 
treated by aspiration, or, if infected, by continuous air-tight suction drain- 
age This drainage should be instituted, not through, but far away from the 
closed thoracic wound, under which circumstances the result may be as satis- 
factory as m simple empyema 
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CONGENITAL MEDIASTINAL CYSTS OF 
GASTROGENIC AND BRONCHOGENIC ORIGIN 
By Charles G Mixter, M D 

AND 

Stewart H Clifford, M D (By Invitation) 

OP Boston 'Mass 

FROM THE SURGICAL AND MEDIC\L SERVICES OF THE CHILDREN S HOSPITAL BOSTON, MASSACHUSETTS 

Mediastinal tumors are rarely encountered in childhood In 1924 Smith 
and Stone reported two cases from the Children’s Hospital of Boston, one 
of which was a teratoma They collected from the literature and summarized 
eight similar cases occurring m children under twelve years of age Of one 

hundred and thirty-nine 
thoracic dermoids and 
teratomata ' collected by 
Kerr ^ in 1928, and in- 
cluding his personal case, 
only eleven occurred in 
the first decade of life 
Recently, three cystic 
mediastinal tumors have 
come under our observa- 
tion that are in a measure 
comparable to the der- 
moids, but differ from 
them histologically The 
teratoma is an extremely 
complex tumor and is 
composed of tissues de- 
of clouding of right side rived from all three ger- 

ol thorax suggesting pleural effusion ° 

minal layers The der- 
moid IS of simpler structure arising from but two of the three primary 
em ryonal layers Whereas the dermoid is of ectodermal and mesodermal 
origin, the tumors we are describing are composed of endothelial and meso- 
thehal derivatives Tivo of these cysts are apparently of gastrogenic origin , 
the third is of bronchogenic derivation Although the highly differentiated 
teratomata have been found to contain gastro-intestinal derivatives among 
other complex structures, we have failed to find mention, in the literature, of 
the occurrence of the gastrogenic type of cyst of the mediastinum 

C\SE I— Avhitc bo’i, UNentj-U\o months of age, one of six children, was admitted 
to the Qiildren’s Hospital Februarj 20, 1928 The family and past histones were 
uithout bearing on the present illness He had ahvajs been well until two months before 
entr^ at vhich time he ^\as supposed to have had a right-sided pneumonia with a high 
fc\er for four dajs The temperature then returned to normal and after two weeks 
m bed the patient uas allowed up During his illness he lost considerable weight 
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Picscut Illness — Four days before entry the patient became ill with fever, dyspnoea 
and vomiting After the first day the fever subsided but the vomiting continued The 
morning of entry the right ear began to discharge purulent material 

Physical E'lamuiatwn — Temperature ioi°, pulse 130, respirations 40-50, weight 
twenty-one pounds The child was pale, undeveloped and malnourished, sick and irritable, 
and could he only on his right side He was dyspnoeic with the alae nasi dilating and 
breathed with an expiratory grunt Ihere was a frequent harsh, brassy cough A purulent 
otitis media was present on the right side The chest was barrel-shaped with marked costal 
retraction and with diminished expansion on the right The right lung was flat, breath 
sounds were diminished over the greater part, and absent below the angle of the scapula 
A few moist rales were present Tactile fremitus 
was absent over the right low^er back Bronchial 
breathing was heard over the right upper chest 
anteriorlj The heart w'as displaced tw'o and 
one-half centimetres outside the left nipple line 
The abdomen w'as protuberant and both spleen 
and liver w’ere palpable five centimetres below 
the costal margin The fingers show'cd sugges- 
tive clubbing 

The X-ray examination suggested fluid, and 
a tentatne diagnosis of empjenia w'as made 
Thoracentesis yielded 360 cubic centimetres of a 
milki , viscid opalescent fluid The fluid w'as acid 
in reaction, its specific gravity 1010, chloride 
1 14 cubic centimetres neutralized 100 cubic cen- 
timetres N/io NaOH , bicarbonate 34 vol per 
tent , 560 cells, 80 per cent polymorphonuclears 
The wnthdraw^al of the fluid afforded temporarj 
relief of the symptoms The diffuse clouding 
of the right chest by X-ray w'as replaced by a 
clear lateral lung field and a large, dense shadow 
running obliquely downward and outw^ard from 
the hilus Intratracheal injection of hpiodol 
through the crico-thyroid membrane gave no 
diagnostic assistance, though the right upper 
bronchus failed to fill The fluid rapidly reac- 
cumulated and repeated tappings were necessary 
The child continued to run a low-grade tempera- 
ture In view of the character of the fluid and 
the rontgenological findings, diagnosis of mtra- 
thoracic cyst was made 

Opoation — March 14 Gas-oxygen anses- 
thesia Exploratory thoracotomy The right upper lobe was atelectatic, rubbery and 
yellowish-red in color The two lower lobes w'ere only partially expanded and displaced 
forward by a large, tense, smooth-walled cyst extending from the diaphragm to the 
apex of the thorax and filling the spinal gutter There were no adhesions within the 
pleural cavity The cyst was estimated to fill two-thirds of the right thoracic cage 
In front it was covered by the visceral pleura w'hich was reflected laterally onto the 
thoracic wall and mesially along the mediastinum, posterior to the root of the lung 
In diameter it appeared to be about tw'o and three-quarter inches at its diaphragmatic 
attachment, which was retropleural It w^as slightly smaller at the apical limit of the 
tumor wdiich w^as covered by pleuia The condition of the child did not w^arrant enuclea- 
tion at this time The cyst w'as sutured to the chest wall and opened six days later and 
drained by catheter 

The latter procedure was followed by a very severe reaction with a high fever 
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Four transfusions were given at intervals and there was gradual improvement There 
were recurrent infections of the cyst cavity, however, with elevation of temperature 
There was no gam m weight, but the brassy cough ceased Repeated X-rays with 
hpiodol injection demonstrated considerable contraction of the cyst There was a copious 
amount of clear white mucoid drainage 

Second Opeiation — July 23 Gas-oxygen anaesthesia The old incision was reopened 
The seventh rib was excised The cyst was found to be approximately one-half its 

former size The 


wall was greatly 
thickened and 
fibrous The con- 
dition of the three 
lobes of the lung 
remained the same 
as at the previous 
operation The 
pleura was incised 
vertically over the 
surface of the cyst 
No cleavage plane 
could be found and 
the cyst was freely 
opened and with a 
finger introduced 
into the cavity the 
cyst was excised 
by sharp dissection, 
including the over- 
lying pleura that 
could not be de- 
tached The great- 
est difficulty was 
encountered m ex- 
cising the lower 
end of the tumor 
where a prolonga- 
tion appeared to 
dip down into or 
through the dia- 
phragm This pro- 
longation appeared 
to be about three- 

, ,, , , ^ , eighths inch m 

depth and three-fourths inch m diameter There was relatively little hiemorrhage A 
gauze dram was left at either end of the incision to control oozing and the wound was 
approximated closeh about them 

The child s condition was precarious at the end of operation An intravenous injec- 
tion of glucose was given followed some hours later by the transfusion of 300 
cubic centimetres of blood, following which the child picked up well and made a satis- 
factorj com alescence 

He has been followed for eight months The wound is now closed except for two 
small sinuses that discharge the original fluid, presumablj from a portion of the c>st 
remaining The general condition has showm remarkable improvement, the weight now 
being tw entj -six and one-half pounds 
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fir 7 — Case I 


Low power JIucous membrane subraucosa and two lavers 
01 smooth muscle nbres are present 
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Pathological Repoit — Cyst of mediastinum Specimen consists of three large frag- 
ments of tissue and a number of small ones The largest of these are 6x3x1 cm, 4x2x1 
cm , and 2 x i x i cm These are composed of very firm grayish-white tissue, with occa- 
sional areas which are somewhat nodular on palpation The inner surface is partly 
covered by blood clot and grayish tissue which has some purulent material over some 
of the areas In the largest fragment there is noted on the inner surface an elevated 
area which is a pinkish-gray color and is somewhat soft This area is more or less cir- 
cumscribed and has a definite margin The appearance of this tissue is that of granu- 
lation tissue In none of the fragments was one able to find gross evidence of hair 

M1C1 oscopic — Six sections, two of which show what is histologically apparently 
stomach wall They are lined on one side by gastric mucosa, with submucosa, muscularis, 
mucosa and muscular layers 
mucosa The rugie are pres- 
ent m some areas with 
strands of smooth muscle as 
seen in the normal stomach 
wall The mucosa is de- 
stroyed m places by fibrous 
tissue, and scattered through- 
out there are areas of hem- 
orrhage and cellular infil- 
tration, chiefly polymorpho- 
nuclears and plasma cells 
with many lymphocytes 

One section is through a 
very active lymph gland, 
showing many hyperplastic 
follicles and scattered areas 
of necrosis and perivascular 
infiltration The remaining 
three sections show chiefly 
fibrous tissue with some 
smooth muscle and fat 
There is one small area of 
striated muscle There are 
scattered areas of necrosis 
and cellular infiltration and 
marked perivascular infiltra- 
tion There are nerve trunks 
ot various sizes in all sec- 
tions and a portion of a ganglion in one Diagnosis — Chronic inflammatory tissue 
Smooth muscle and hyperplastic mucosa, histologically of stomach wall 

Case II — A white, male infant was admitted to the hospital September 14, 1927, 
at the age of seven weeks, because of distress, especially after nursing 

The family history was negative The birth weight was nine and three-quarter 
pounds From birth he cried a great deal He was unable to nurse longer than five 
minutes when he would suddenly stop, double up the legs, throw back the head and 
cry as though in pain The acute distress would continue for about a half hour and 
prevented the infant from obtaining an adequate amount of sleep On physical examina- 
tion he was found uncomfortable with paroxysms of crjing as though m pain The 
weight was six ounces more than at birth There was no respiratory distress and the 
routine physical examination was negative With the exception of a white blood count 
of 37,000, the laboratory studies were also negative He was in the hospital two weeks 
and became much more comfortable, gained three ounces, and being breast fed was 
sent home 


underlying There are numerous Paneth’s cells in the 



Fig 8 — Case I High power Typical gastric glands, such 
as are seen in the fundus of the stomach, with chief and parietal 
cells present 
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9 — Case II Before aspiration 
Diffuse clouding right upper chest extend 
mg across to left of median line 



Tie 10 — Case II After aspiration 
Arrow points to erosion of rib from pressure 
of cyst 



rir 1 1 —Case II Cjst injected following 
aspiration Anteroposterior Me^\ 



Fig 12 Case II C>st injected following 
aspiration Lateral \ie\\ 
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Fig 13 -—Case II Gross specimen obtnmed at autopsy C>st opened, showing mucosa thrown into 

folds 
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Pig 14 — Case II Low poi er ISIucosa, submucosa, two layers of smooth muscle and serosa 

are present 
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One Vveek later he was readmitted with persistence of the original symptoms The 
weight was now eleven pounds Temperature lOO 6°, red blood count 3,600,000, hremoglo- 
bm 60 per cent , white blood count 21,500, 74 per cent polymorphonuclears The spinal 
fluid Wassermann reaction was negative There was a palpable spleen Pathology was 
suspected m the chest and an X-ray showed a “pneumonia of unusual distribution — 
tuberculosis to be considered ” Tuberculin 1-25 was negative The respirations became 
more difficult, and the patient began to hold the head retracted Dulness and bronchial 
breathing appeared over the right upper chest and X-ray showed an extension of the 
process and malignant disease was suggested A barium meal showed that there was no 
oasophageal obstruction An area of pressure erosion was found in the region of the 
angle of the fourth and fifth ribs posteriorly, and thoracentesis was attempted in this 
area After penetrating about an inch, a cyst was punctured and fluid under pressure 



oesophagus, and displacing them forward and extending laterallv 
both apices ^ 


nearly shot the plunger 
out of the syringe The 
fluid was thick, viscid, 
mucoid, and contained 
700 cells, mostly red 
blood cells, with a mod- 
erate number of Ijm- 
phocytes No organisms, 
Iiairs or epithelial cells 
were seen Having 
demonstrated a cystic 
cavity, a second tap was 
attempted and thirty-five 
cubic centimetres of 
similar fluid under pres- 
sure was removed, the 
last five cubic centi- 
metres of which was 
mixed with old blood, 
and eight cubic centi- 
metres of Iipiodol was 
injected The X-ray 
showed a large multi- 
locular cystic cavity pos- 
terior to the trachea and 
behind the lung toward 


At seven months his weight was the same as at birth He had developed a very loose, 
brassj cough and on several occasions coughed up considerable amounts of blood A 
montli later an unsuccessful attempt to find the cyst surgically was made, and two weeks 
later a second attempt to approach the cyst surgically failed The patient's general 
condition seemed stationarj and he ivas sent home June 4, 1928. at the age of ten months, 
weiglmig ten and one-half pounds 


1 readmitted for the third time, in the hope that the 

cist had filled up to the point vhere it could be enucleated surgically His weight was 
noil eleien pounds and the geneial symptoms were the same as before The head was 
held in marked retraction, the fingers now were definitely clubbed A thoracentesis 
ai c to enter the cist and so no further surgical exploration was attempted 

The patient vas m the hospital four months, failed to gam, had several exacerba- 
tions of a chronic pneumonia and finally died of bronchopneumonia at the age of six- 
teen months, weighing ten and one-quarter pounds 
The findings at post-mortem were as follows 
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The tumor mass ^vas found attached m part to the apex of the right lung by fibrous 
tissue, while the remaining tumor mass was separated from the lung by a serous mem- 
brane which covers part of the lung and wall of the cyst, forming a definite serous 
cavity The entire tumor mass was found to be five centimetres in diameter and was 
composed of two portions, one of which at this time was a thin, fibrous, cystic mass 
which extended into a cavity which had been formed by the erosion of the bodies of the 
vertebra; and in part involved a portion of the adjacent ribs The second portion of this 
cavity communicated with the prev’ousl3'-mentioned portion of the cyst by two small 
openings The second portion of the cyst was composed of what in the gross appears 
to be a portion of gastro- 
intestinal tract, the mucosa of 
which has numerous folds, a 
definite submucosa, several 
layers of smooth muscle and 
a serosa, the latter covering 
a portion of the second lobule 
of the cystic mass These 
cystic structures do not 
appear to be associated or 
directly connected with the 
trachea, oesophagus or bron- 
chi, it appearing as an iso- 
lated structure, partially 
attached to the apex of 
the lung 

Mtcioscopically — The 
mucosa lining the second 
portion of the cyst is com- 
posed of deep branching 
glands, the cells of which are 
of a mixed type, being com- 
posed of parietal and chief 
cells The smooth muscle 
assumes an orderly arrange- 
ment and there is present a 
serosa such as one finds in a 
normal gastro-intestinal 
tract 

Case III — A white fe- 
male, three months of age, 
was admitted May 27, 1927, 
with the history of cyanotic 
attacks for two months 

The family history was 
negative The birth weight was eight pounds There was no convulsion or cyanosis 
immediately following birth 

Present Illness —From birth the baby breathed with a distinct wheezing sound which 
had become more noticeable At one month attacks of cyanosis set m, lasting a minute 
or so These increased in frequency, five attacks having occurred the daj' before entrj' 
They appeared to be induced by crying or eating 

Physical Examination — A well-developed and nourished child crying in distress, 
and extremely dyspnceic The dyspnoea was of the expiratory type as though there was 
a valve closure after inspiration The breathing sounded asthmatic There was an 
extreme expiratory grunt The pharynx and upper respiratory passages were clear 
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Fir 16 — Case III Displacement of heart and mediastinum 
to the right by valve type of obstruction to left primary bronchus 
Eepiratory bloc causes emphysema of left lung and absence of 
normal pulmonary markings 
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Examination of the chest showed the right lung to be less resonant than the left, there 
being hyperresonance on the latter side The heart and mediastinum were displaced to 
the right, otherwise the examination was negative The temperature remained normal 
for SIX days except for a terminal rise to 102° on the day of death 

The X-ray showed the left lung to be less dense than normal and the diaphragm to 
be low and practically immobile with the heart and mediastinum greatly displaced to 
the right, indicating an obstruction to expiration on the left 

The dyspnoea and cyanosis became more pronounced, the child was desperately 
ill, and it was felt that a non-opaque foreign body might be a plausible explanation On 



bronchoscopic examination 
the left bronchus was found 
compressed to about one mil- 
limetre by pressure from 
without , the right bronchus 
was normal There was no 
foreign body The condition of 
the baby grew rapidly worse 
and respirations ceased a few 
hours later 

Autopsy revealed a cyst 
of the mediastinum with com- 
pression of the left primary 
bronchus There was emphy- 
sema of the left lung and 
pneumonia The heart and 
mediastinum were displaced 
to the right There was a 
patent ductus arteriosus 
and foramen ovale The 


left lung was enlarged and 


1 


Tie 17 m Dnwmg of post mortem specimen 

tenor nspect Cyst lies it bifurcation of trachea and 
compression of left primarj bronchus 


Pos 

causes 


almost entirely^ covered the 
heart and encroached on the 
right pleural cavity to 


the costochondral junction 

o t le ri s he right lung was compressed somewhat by the mediastinum 

Pathological Rcpoil—ln the mediastinum there is found a small cyst measuring 
a out one and one-half centimetres in diameter On the posterior surface of the c\st 
just un er the bifurcation of the trachea, is a small mass about two millimetres m 
diameter of the consistency of cartilage This cyst appears to contain transparent fluid 
uheii held up to the light Anterior to the cyst is the left auricle and left pulmonary 
arter^ Superior to the cyst is the patent ductus arteriosus and the arch of the aorta 
the c^st IS located at the bifurcation of the trachea, and is placed slightly more to the 
ett than to the right Posterior to the cyst is the left bronchus, on which it appears to 
e causing pressure, and the descending part of the thoracic aorta The vagus nerve 
theoreticalh IS found medialh to the c'vst and almost posterior, but is not seen during 
dissection The msophagus is also found medially and posteriorly to the cyst Lateral 
o tie csst IS the right bronchus The ascending arch of the aorta is anterior to the 

cyst This c\st Ins caused the left bronchus to be compressed so that its lumen is 
distinctly smaller than usual 


Utcioscopicallv— This c\st is composed of fibrous tissue covered by an epithelium 
which in part IS composed of pseudostratified, columnar, ciliated cells and a low cuboidal 
epiUiehum This m addition co\ers a small mass of cartilaginous tissue The major 
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portion of the wall, however, is composed of fibrous tissue in which there is apparently 
but a very small amount of smooth muscle 

COMMENT 

The symptoms of cystic tumors of the mediastinum aie chiefly caused 
by pressure Paroxysmal cough of a biassy character, dyspnoea, and at times 
difficulty in deglutition or dysphagia aie salient featuies Pain has been fre- 
quently noted 111 the adult cases and hemoptysis may occur The severity of 



Fig i 8— Cise III L ow power Field shows cvst lining of cilioted epithelium, mucous glands 

smooth muscle and cartilage 


the symptoms does not depend on the size of the tumor In Case III of this 
series, a small tumor was the cause of death from direct pressure on the 
left primary bronchus The course of the disease has been divided into a 
latent and an active period An intrathoracic cyst may develop slowly and 
insidiously to great size, and the latent period may persist throughout life 
without occasioning symptoms, the tumor being accidentally found at autopsy 
At other times the latent peiiod is succeeded by an active stage in which an 
acceleration in the progiess of the disease may be provoked by an intercur- 
rent infection such as a pneumonia Possibly chemical changes may occur in 
the contents of the cyst which stimulate an increase m the rate of growth 
similar to the rapid tumefaction that occurs in an inflamed wen The transi- 
tion from the latent to the active stage is illustrated by Case I in our series 
In other instances the latent peiiod is absent and symptoms are manifest at 
hnth as occurred in Case TI 

The physical signs are not characteristic and may suggest emp3''ema or 
unresolved pneumonia Bulging of the chest on the affected side may be 
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present and there is frequently lack of expansion There is absence of tactile 
and vocal fremitus over the tumor and the breath sounds are distant or absent 
The heart is frequently displaced, usually by direct pressure of the tumor 
or secondarily, as occuried m one of our cases, by emphysema and extreme 
distention of the lung due to an expiratory bloc Emaciation or cachexia 
IS not unusual 

In the rontgenological study of intrathoracic dermoids the visualization 
of a circumsci ibed tumor is not uncommon In teratomata the identification 
of bone, teeth or calcareous deposits within the tumor is pathognomonic In 
dealing with cysts of the gastrogenic oi bronchogenic type, the X-ray is of 
less assistance The evidence is variable In the large tumors the film revealed 
a diffuse clouding of the affected side of the chest suggesting a pleural effu- 
sion Where pressure on the bronchus from a small tumor produced an 
expiratory bloc, the findings were not incompatible with occlusion of the 
bionchus from a non-opaque foreign bod}' Radiographic study was of lit- 
tle help in the differential diagnosis Its value lay m the definition of the 
size, shape and position of the cyst after aspiration of the fluid and injection 
of the opaque medium 

The character of the aspirated fluid assists in differentiating the dermoid 
from the entodermal cyst If the material is oily yellow and contains choles- 
terin crystals or squamous cells, it is strongly indicative of a dermoid The 
finding of hairs in the fluid or the sputum establishes the diagnosis The 
secretion from the entodermal cysts was milky, mucoid and viscid No char- 
acteristic cells were seen 

It is fascinating to speculate on the genesis of these tumors Referring to 
dermoids irrespective of location, Ewing ^ states that “a single origin through 
one-sided development of teratomata cannot be excluded for the entire group ” 
The complex dermoids are probably imperfectly developed teratomata He 
beheies, however, that the importance of “budding” of originally simple 
embryonal tissues as a source of complex teratomata has probably been under- 
estimated Mediastinal and retroperitoneal dermoids may be of compara- 
tnely simple structure, but it is usually difficult to refer such growths to a 
local origin 

In the case of the gastrogenic and bronchogenic cysts under considera- 
tion it would seem that an explanation based on the embryological develop- 
ment w'ould be adequate In the four-millimetre embryo the “lungs and 
liachea appear as pear-shaped masses attached to the ventral border of the 
cesophagus The lower portion of the mass wdiich bulges to each side repre- 
sents the dnision of the trachea into bionchi Its cavity is still in free com- 
munication W'lth the cesophagus The trachea wnll become separated from 
the cesophagus by dow mvard growdh of the lung buds and upw'ard extension 
of the notch between the lung buds and the oesophagus”^ The fusion of 
the lateral walls to form the tracheo-oesophageal septum begins from below 
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It would seem that at this embryonic stage, the pinching ofif of an outbucl oi 
diverticulum of foregut containing entoderm and mesoderm, and destined to 
become a portion of the stomach might well occui This could be earned 
along by the downward growing lung bud and lodge in the mediastinum or 
on the surface of the lung The cysts of bronchial origin might arise m a 
similar manner by the pinching off of a diverticulum of entoderm and meso- 
derm from the foiegut in the region of the tracheal bud oi by a secondary 
budding from the tracheal bud itself The formation of these cysts takes 
place at a late stage of germinal differentiation while the dermoid is 
formed at an earlier period and the teratoma represents a primitive type of 
cell inclusion 

In a recently published report by Swanson “ and others an intrathoracic cyst in 
an infant is descr'bed that is of interest in this connection The aspirated fluid was 
limpid, viscid and comparable to white of egg It contained no fat or blood The radio- 
graphic p cture of the injected cyst in the right thoracic cavity is identical with that in 
Case I of this series The cyst was drained and dakinized and later formalin was injected 
The histological examination of the specimen obtained at autopsy showed that the lining 
of the cyst was considerably disintegrated, as the result of treatment, but numerous 
mucous glands were identified A submucosa, a circular and a longitudinal layer of 
smooth muscle and a large amount of fibrous tissue m which osteogenctic tissue -was 
invading cartilage, were present The presence of cartilage definitely proves it to be of 
bronchogenic origin, though in other respects, save for the disintegrated cyst lining, it 
resembles the gastrogenic cyst reported above in every particular as to its position, and 
gross and histological aspects Two tumors so exactly similar though of different embryo- 
logical origin could be best explained by arising through the same developmental error 
The pinching off of a diverticulum at the time of the formation of the lung buds in the 
early embryo satisfies this requirement 

The duration is usually from one to five years following the onset of 
the active stage of the disease and it is obvious that surgery offers the only 
hope of cure in this gioup of intrathoracic tumors Complete extirpation 
IS necessarily accompanied by a high mortality and may only be accomplished 
after a number of stages Many patients are in such poor condition before 
surgery is attempted that immediate removal of the tumor is contraindicated 
and drainage must be resorted to as a primary measure This has the advan- 
tage that in large cystic tumors drainage permits the sac to shrink On the 
other hand secondary infection produces a dense fibrosis, lines of cleavage 
are obliterated and the tumor can only be removed by sharp dissection with 
a greatly increased dangei of injury to important structures Beye ° advo- 
cates an exploratory thoracotomy in preference to aspiration in cases of sus- 
pected dermoid It would seem, however, that in doubtful cases aspiration 
was advisable to establish a diagnosis, and also to gain the information that 
injection of the cavity followed by X-ray will furnish, if the tumor should 
be cystic Where the patient’s condition permits, a complete extirpation at 
one sitting should be attempted in preference to preliminary drainage In 
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the eight cases of dermoid cyst reported, that were treated b}- this procedure, 
there was only one death ^ Drainage or removal of the tumor was earned 
out in fifty-seven of the cases collected by Beye, with a mortality of 22 
per cent Recovery took place m 37 per cent , improvement in 30 per cent 
and in 10 per cent the result was not stated Though the mortality is high, 
it should not be a deterrent to operation in a condition in which there is 
otherwise no means of palliation or cure 

SUMMARY 

Three entodermal cysts of the mediastinum are reported trvo of gastro- 
genic origin and one of bronchogenic origin 

The symptoms and physical findings are similar to those encountered in 
intrathoracic dermoid and teratomatous growths in the same location 

The fluid aspirated fiom these cysts is white, viscid and semitransparent 
Histologically the two gastrogenic cysts present a typical section of the 
stomach wall There is a mucosa with glands containing chief and parietal 
cells, a submucosa, two layers of smooth muscle, one circular, the other longi- 
tudinal, and in one specimen a serosa and sympathetic nerve cells 

The wall of the bronchogenic cyst is composed of fibrous tissue lined by 
epithelium in part ciliated Incorpoiated in the fibrous tissue is a small 
amount of cartilage and some smooth muscle 

The genesis of these tumors may be from a pinching off of an out-bud 
from the foregut at the tune of the development of the lung buds in the four- 
millimetre embryo 

The treatment of cysts of the mediastinum is pieferably extirpation in 
one stage Preliminary diaiiiage may be indicated Though the mortality is 
necessarily high, it should not be a deteirent in these otheiwise hopeless cases 
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Discussion Dr Carl A Hedblom of Chicago, 111 , remarked upon 
the importance of the difterential diagnosis between such tumors and car- 
cinoma of the lung than that of other organs The special practical impor- 
tance of the differentiation lies 111 the operability of the benign growths 
Dermoids of the mediastinum may simulate a variety of other conditions 
He had persoiiall}’’ observed four cases In two cases the findings were 
those of chronic empyasma, in one that of a large encapsulated effusion and 
in one that of a puhnonar}" abscess The fourth was repeatedly drained as 
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for abscess Later, wide open thoracotomy was performed to determine the 
leason for the peisistent drainage Stratified epithelium was found m the 
wall of the abscess and hair in the cavity 

Dr Charles G Mixter (closing the discussion) said, in regard to 
mortality and the statistics as previously published, that in the cases reported 
last year by Kerr eight instances of primary extirpation of tumor were 
reported with one death Some years before fifty-eight operated cases had 
been reported with a recovery of 37 per cent , another 30 per cent of cases 
improved In other words, these cases should offer a fairly hopeful field 
for radical surgery 
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PARATHYROIDECTOMY IN OSTEOIMALACIA 
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AND 
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FROM THE MEDICll. AND SURGICAL SERMCES OF THE SIASS^CHUSETTS GENERAL HOSPITAL 

The extent to which disturbance of endocrine function may underlie 
generalized diseases of the skeleton has long been a matter of interest 
With the clearer appreciation of the physiology and clinical importance of 
the parathyroid glands, made possible through the availability of a potent 
parathyroid extract as a result of the work of Collip ^ and others, this rela- 
tionship takes on a new importance 

The osseous framework of the bones is clearly not a static structure, 
but one with an active metabolism leadil)’^ changing even in adult life accord- 
ing to disuse or activity, or in response to demands made upon it through 
variations in the inorganic salt metabolism of the body Clinically the rela- 
tionship of osteomalacia to repeated pregnancies and lactation or to an 
abnormal diet is well known That bone atrophy may occur in response 
to the increased calcium and phosphorus metabolisms in thyrotoxicosis has 
been demonstrated “ Decalcification of bones may be brought about by the 
long continued administration of Colhp’s parathyroid extract ® The can- 
cellous bone serves as the most readily available supply of body calcium 
m response to the metabolic demands made by this hormone The shafts 
have a slow progressive exchange of inorganic salts, and are not influenced 
except in the case of unusual body demands ^ 

The association of pathological changes in the parathyroids with gen- 
eralized diseases of the skeleton is veil known It may be sufficient here 
to present the findings of Hoffhemz® who was able to collect from the 
literature foity-four cases of enlaigemeiit of the parathyroid glands found 
at autopsy, usually of the nature of hyperplasia He also presented in deta 1 
one case of his own Among these cases, skeletal disease was described 
tn ent) -se\ en times Osteitis fibrosa occurred seventeen times, osteomalacia 
eight, and rachitis twice The theory which had been commonly accepted 
to account for this relationship explains the enlargement on the basis of a 
compensator)’^ hypertrophy as a consequence of the unusual demands made 
upon the parathyroid apparatus through the excessive calcium metabolism 
brought about by the skeletal disease Hoffheinz points out that certain 
facts are in disagieement with this theory In a great number of cases both 
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of osteitis fibrosa and of osteomalacia, pathological changes in the para- 


thyioids are not found 
although the demands of 
excessn e calcium metab- 
olism aie pre'^ent Again 
when paiathyioid cnlaigc- 
ments do occur, in 85 pei 
cent of the cases onh one 
gland of those present is 
aftected a finding difficult 
to explain on the basis 
of compensator} h}pci- 
trophy On the other 
hand, it is more hkel} that 
the enlargement of the 
parathyroids is the cause 



and not the COnSC(]UCnCC j k- j — Skiill X n> of hcTcl, shouing nnlocdusion of tech, 

of an abnormal calcium nnd cnhrgcd sinuses 


metabolism, and hence of the skeletal disease 



2 — Thorax X lay of thorax, showing abnormal curvature 
of ribs 


( Simmonds,'^ Mandl,^^ 
Gold,'« Bair^^) 

We ai e gi eatly in- 
debted to Dr E F Du 
Bois, who refeired the 
following patient to the 
Massachusetts Geneial 
Hospital for continuation 
of metabolic studies un- 
dei taken at the Russell 
Sage Institute of Pathol- 
ogy at the Bellevue 
Hospital, N e wf York 
Doctoi Du Bois’s obsei- 
vations show^ed so gi eat a 
vaiiation fiom the nor- 
mal in calcium and phos- 
phoi ns metabolism that 
he suggested that the 
patient represented an in- 
stance of hyperparathy- 
1 oidisni The clinical 
history and metabolic 
studies of this case 
will be presented in 
detail elsewhere ® ^ 
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Tig 3 — Hip Upper right femur show 
lug largest bone cyst, and disappearance of 
cancellous and cortical bone 


The important points follow The patient, a master manner, thirty-four years of 
age, was admitted to the hospital April 24, 1926 Up to 1918 he was an athletic man in 

perfect health, six feet one inch tall and weigh- 
ing 185 pounds He ate a well-balanced diet, 
except for a short time in 1918, when there was 
a deficiency of calcium in his diet His trouble 
began about June, 1919, and was characterized 
by pains m the knees, hips and sacral region 
About SIX months later he became noticeably 
pigeonbreasted His height progressively dimin- 
ished to five feet six inches Muscular weakness 
and clumsiness gradually developed He was 
forced to give up work, and eventually became 
almost completely incapacitated At times he had 
urinary frequency, occasionally with the passage 
of white gravel During these years he had 
seven fractures, caused usually b}’’ slight injury 
Examination showed an alert, intelligent man 
in good color and state of nutrition, apparently 
organically sound, aside from the changes in the 
skeleton Tlie chief of these were a general 
forward bowing of the spine, with obliteration of 
the lumbal curve, a barrel-shaped chest, the 
lower ribs almost impinging on the iliac crests, 
shortening of the neck, and malocclusion of the teeth The extremities showed no 
obvious deformity aside from bowing of the left forearm from the previous fractures 

On rontgenological ex- 

amination, practically all the 
bones showed a diminution of 
bone salts and rather coarse 
trabecula: All the vertebrie 
showed atrophy, the lumbar 
vertebr-E particularly , these 
appeared compressed The 
pelvis was narrow'er than 
usual Proliferative changes 
were found about each sacro- 
iliac joint There was con- 
siderable atrophi of the fem- 
ora with thinned cortex and 
slight lateral bowing In the 
upper part of the right femur 
there was a cjst-like area 
about three centimetres in the 
greatest diameter Two sim- 
ilar areas, about one centi- 
metre m diameter, W’ere found 
111 the left femur The bones 
of the arms showed similar atroph3 wath a few^ c3St-like areas in the humeri Bom 
union had occurred at the sites of the fractures Atropln had led to retraction and 
abnormal cur\ature of the ribs The calvarium w'as thickened and mottled m the frontal 
region, and thinner than normal posteriorla The sinuses were enlarged , the sella 
turcica normal in size and contour (See Figs i, 2 and 3 ) 
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Tig 4 — Left femonl shaft X rav of femoral shaft 
increase in corticil hone tno 3 ears after operition 


showinR 
(Left ) 
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The difiuse cliaiacter of tiie changes in tlie bones on Rontgen-ray exami- 
ation Mould suggest the inclusion of this case undei the general heading of 
osteomalacia although _ 

to ^ ]||||||||H 


those described as osteitis 
fibrosa were present 
The e\ idcnce in fa\ oi 
o f In pel paratln i oidism 
111 this case niac be 
brought out bv contrast- 
iiig the cTiect of jiaiatln- 
roid extract with the 
changes occurring in jiar- 
atlnroid tetain If a po- 




tent paratln 1 Old extiact 


IS administoi ed there le- l — lower Icr "md foot \ nj of lower IcfT and foot 

■.liowiiK incrcisc in cortc\ and in definiteness of trabecul'c 

suits a rise in the seiuin 'IT'I -t. and June m. igaS (RirIu ) 


calcium, a rise in the uiinar) calcium excietion. a fall m the serum phosphorus, 
and a rise in the urinary jihosjihoius cxciction If the administration of 

such an extract be continued loi a suftKient peiiod of time there results decal- 

cification of the bones 
easil} demonstrated by 
X-ra)s With deficiency 
of the parathyroid glands 
the converse results, a 
fall m the sei um calcium, 
a fall m the urinary cal- 
cium excretion, and a rise 
in the scrum phosphorus, 
and a fall m the urinary 
phosphorus exci etion 
Calcium and phospho- 
rus metabolism studies m 
this case revealed the 
following 

I A markedly ele- 
vated serum calcium (13 i 
I iG 6 Arms X ray of arms, April 28, 1926, and June 13, tO I5 3 milligrams per lOO 
1928 (RiRhi ) cubic centimetres as com- 



pared to a normal serum calcium of 95 to 10 5 milligrams per 100 
cubic centimetres) 

2 A markedly increased calcium excretion due entirely to an increased 
urinary calcium elimination The urinary calcium excretion was six to seven 
times greater than was found in fifteen noimal individuals studied under 
identical conditions 
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I'lG 8 — ^Rtgbt paratbjroid, high pouer 
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3 A considei ably i educed sei uin phosphoi us ( i 4 to 32 milligi ams per 
TOO cubic centuueli es as compai cd to a noi mal sei um phosphoi us of 3 5 to 
45 milligiains pei 100 culiic centimeties) 

4 An inci eased ])bo‘'plioi us cxcietioii 

The changes in the calcium and phosphoi us metabolism obseived in this 
case were approximatel) the cqunalent of those found m a noimal individual 
while leceiving 100 units of Collip's paiathyioid extiact a day 

On account of thc'^c ahiioimal metabolic findings it seemed leasonable to 
conclude that this patient was sufleung fiom an increased function of the 



Fig 9 — Ltft innilijroid, low 

parathyi Olds, or hyperparath3'roidism, and that his osteomalacia was second- 
ary to the abnormal loss of calcium so pioduced For this leason opeiation 
was offered, and was leadily accepted Because of the pathological associa- 
tion of bone disease wnth parathyroid change pieviously mentioned, it was 
supposed that an adenomatous enlaigement of a parathyi oid gland might be 
present, although the thyioid w^as barely palpable and no tumor in the neck 
could be felt If such w^eie the finding, it would be excised , if no tumoi weie 
found, one parathyi oid wmuld be lemoved At the time we had no knowledge 
of an operation on the parathyi oids having been undertaken wnth a view to 
reducing calcium loss from the bones, although Mandl’s preliminary report 
had appeared 

Operation was undertaken May 17, 1926, under ethylene anaesthesia We were appre- 
hensive that struggling during induction of an anaesthetic might lead to further fractures 
The right lobe of the thyroid was exposed, freed and turned inward Close to the inferior 
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artery, in the expected position, a structure resembling a normal inferior parathyroid 
gland was found and removed On microscopic examination, however, it later proved 
to be normal thyroid tissue An encapsulated lobule of yellow fat, receiving its blood 
supply through a twig from the inferior thyroid artery, was displaced together with the 
thyroid lobe, and seemed intimately connected with the thjroid capsule This fat proved 
on section after removal to enclose a normal parathyroid gland (See Figs 7 and 8) 
The superior parathyroid was not seen 

Following the operation no appreciable change in metabolism resulted Accordingly 
exploration of the other lobe of the thyroid was suggested, with a view to removing 
another parathyroid, and was undertaken June ii, 1926 On exposure of the posterior 
surface of this lobe, no structure resembling a parathyroid gland was found However, 
in view of the experience on the other side, five yellow lobules of fat were removed, one 
of these, situated close to the inferior thyroid artery, proved to enclose, on microscopic 
examination, a parathjToid gland normal 111 structure aside from fatty infiltration, simi- 
lar to the one previously removed (See Fig 9 ) 

Mtci oscoptc eraminalion of these two parathyroids, by Dr Tracy B Mallory, 
showed (i) May 17, 1926 A longitudinal section of a parathyroid gland It is not 
enlarged The stroma contains numerous large fat cells The glandular substance itself 
IS not atypical The epithelial cells show a distinct alveolar arrangement and occasionally 
surround droplets or larger masses of colloid-like material The majority are of the 
“clear” vacuolated type Usually from one to two of the “oxyphile” cells are present in 
each alveolus These show a larger amount of cytoplasm than the “clear” cells They are 
unvacuolated and are filled with one eosinophilic granule The proportion of these cells 
to the “clear” ones is about one to eight No mitotic figures are found 
Diagnosis — Normal parathyroid gland 

(2) June 12, 1926 A section of a parathyroid gland It is not abnormal in any way 
and the proportions of “clear” and “oxyphile” cells are essentially the same as in the 
specimen removed one month previously The absence of histologic evidence of hyper- 
plasia in no way rules out the possibility of physiologic overactivity (Aschoff ) 

Diagnosis — Normal parathvroid gland 

At the time, we felt that even if a parathyroid deficiency resulted, we had in Collip’s 
parathyroid extract a means of combating it indefinitely, comparable to the use of insulin 
in diabetes However, it has since become apparent that parathyroid extract, as at present 
supplied, ma> lose its effectiveness Recognizing the seriousness of chronic tetany, and 
the great difficultj in alleviating its effects, in another case we should hesitate to run the 
risk of serious damage to the parathyroid apparatus through so extensive a dissection 

Following this second operation there was still no appreciable difference in the cal- 
cium and phosphorus metabolism However, the patient had shown greater ability to retain 
calcium on a diet high in calcium, and evidence of this calcium retention was present in 
the bones on Rontgen-ray previous to discharge October 9, 1926 

Since this time the patient has done well, and has progressively improved, so that on 
June II, 1928, when last seen, he stated that he felt very well, was able to get about 
\Mthout difficult}, and had been i\orking for ten months Rontgen-rays taken for com- 
parison vith prcMOUs plates showed a marked increase in the amount of calcium deposit 
in his bones* (See Figs 5, 6 and 7 ) 

We have very little evidence that removal of two parathyroid glands con- 
tributed m any way to this result We should like to stress the importance 

* A letter dated Ma> 4, 1929, from the patient states that he has been working m 
an office since October 15, 1927 He walks a mile and a half a daj in the course of his 
duties, and feels well aside from eas\ fatiguability and soreness of muscles after unusual 
exertion He has had no further fractures, although he incurred two bad falls during 
last winter 
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of a diet high in Lalcuiin and in phosphouis, paiticulaily the lattei, under 
conditions wheic it is apparent that iheic is a diain of calcium from the 
bod}*'’ ^Yhllc icmismons occui duiiiig osteomalacia, and spontaneous cnies 
ma} larch take place, a icsnlt such as m this case is veiy unusual 

The e\pciience of othcis in lemoving jiaiathyioid tissue supports the 
idea that inci cased function of the paiathyioids may undeihe changes m the 
skeleton with loss of calcium fiom the bones 

Jhc fir''! c.ab>c m whicli opcinlioii w.ns undertaken is that of Ivlandl “ who reports a 
case of peiKralircd osteitis fihrosa in a man, thirt\-LigIU \tars of age, for which parathy- 
roidcctoim was pcrforincd J Ins patient had an increasing disabilit\ with pain in the 
hones during fne \oars, c\enunlU causing him to be bedridden The transplantation of 
four Iiuinan paratluioids resulted in no benefit Tour weeks later, July 30, 1925, the 
linroid region was explored and a tumor of the left lowei paratharoid, tw'entj-five bj 
fifteen In twehe miilimetres m si7e, w.as temoved i be other parathj roids appeared nor- 
mal The dail\ tirinarx calcium excretion before operation was 54 inilhgiains, on the 
clceenth da\ after operation, on a similar diet, it was 76 milligrams Four months after 
operation the patient was subjectueK nnproeed Ills pam had dimiinshcd, he had gained 
weight and was able to walk with a crutch and cane Two and a half jears after opera- 
tion,' he had gained sixteen kilograms m weight, and was able to walk wath a cane 
Complete rcco\cr.\ li.id not occurred 

Mandl " operated on a second case of general i/cd osteitis fibrosa in a man, forty-four 
ecars of age, with a three \ ears’ htsiori of inercasing disabihtj which eventually confined 
him to bed Howc\er, the urimr\ calcium excretion of this patient w'as within normal 
limits His blood calcium was 125 milligrams No parathj roid enlargement w'as found 
at operation, but one parathj roid which showed fattj degeneration only was removed 
llie patient showed slight subjectnc improiement six weeks after operation, but this 
could not be confirmed objectneb Maiidl suggests that the presence or absence of an 
abnormal calcium iiietabohsm will gi\c us iiiforniation as to the presence or absence of a 
parathj roid tumor 

Gold'" reports the case of a woman, fiftj-four jears of age, who gave a history of 
progressne disabilitj during three and oiic-half rears, accompanied bj" pain Rontgen-ray 
examination showed llic cliangcs of gcnerali/cd osteitis fibrosa No tumor could be felt 
III tiic neck At operation, Juij 20, 1027, a small thjroid was exposed On turning the 
right lobe iinvard, a tiimor-likc enlargement of the upper parathjToid, m size tw’cntj'-five 
bj sixteen millimclrcs, was exposed and removed, this was microscopicallj' a benign 
adenoma Following operation the blood calcium fell from 13 i milligrams to normal, the 
dad} unnarj excretion of calcium, prcviouslj' twice normal, fell to about one-third of the 
normal ralue Ihc patient was sulijcctivclj* gicatlj' improved following operation, the 
pain W'as much relieved , she could attend to her housework and she had gained eleven 
kilograms in w’cight when last heard from, six months after operation However, an 
improvement m the diseased bones could not be established rontgenologically 

Barr and others'' have reported an instance of hyperparathjn oidism occurring in a 
woman, fifty-six jears of age Tins patient, who habitually used an unbalanced diet, 
developed urinary symptoms and an increasing difficulty m walking winch led to total 
disability Examination showed a icmarkable degree of muscular hypotonia, bilateral 
nephrolithiasis, changes in the bones— tumors of a finger, of the ulna, and of the maxilla, 
and sufficient rarefication of the bones to justify the diagnosis of osteomalac,a The 
tumors of the finger and of the ulna showed the microscopic appearance of giant-cell 
sarcoma The blood calcium was 16 milligrams and the metabolic studies showed a con- 
stant negative calcium balance, with a loss of calcium which became greater with any 
increase of calcium m the diet 

A nodule the size of a small walnut could be felt in the left lobe of the thyroid This 
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was removed, and proved to be a parathyroid adenoma The patient developed tetany two 
days later, from which she partially recovered under treatment The blood calcium 
became lower than normal , she retained large amounts of calcium , the tumor on the 
jaw became smaller, and the teeth which had been loosened over the area of the tumor 
became tightened 

From these experiences it would seem clear that given generalized disease 
of bone, with loss of calcium not otherwise explainable, whether of the t)^pe 
of osteomalacia, osteitis fibrosa, or of some similar condition, particularly if 
accompanied by muscular weakness, overactivity of the parathyroids should 
be suspected Here an estimation of the blood calcium and the loss of 
calcium in the urine is particularly desirable If these chemical findings are 
similar to those produced by parathyroid extract, such as an increase in the 
blood calcium and excessive loss of calcium in the urine, this suspicion is 
given additional weight This loss of calcium should be combated, as in 
the case of bone changes from an unbalanced diet or repeated pregnancies, 
by a diet high in calcium and phosphorus If the patient is unable to store 
calcium under this regime, operation for removal of the parathyroid tissue 
should be considered This indication is clearer if a nodule suggestive of 
a parathyroid tumor is palpable However, in neither of Mandl’s nor Gold’s 
cases, where such a tumor existed, was it felt before operation 

The case here reported, as an example of hyperpaiathyroidism, is incom- 
plete in two respects In the first place, the two parathyroids removed showed 
no microscopic evidence of overactivity In the second place, their removal 
exerted little effect on the inorganic salt metabolism It is of course possible 
that a tumor of an aberrant paiathyroid was overlooked However, the 
metabolic findings were consistent with overactivity of the parathyroid 
glands, and the development of bone atrophy is adequately explained on 
this basis 

CONCLUSIONS 

1 Generalized skeletal disease with disappearance of salts from the bones 
may be explained in certain instances on the basis of overactivity of the para- 
thyroid glands 

2 In order to justify a diagnosis of hyperparathyroidism in an individual, 
there must exist maiked decalcification of the bones, muscular hypotonia, an 
elevated serum calcium, an increased calcium excretion, a reduced serum phos- 
phorus and an elevated phosphorus excretion 

3 When excessive calcium loss from the body is not explainable on any 
other ground, and cannot be combated in any other way, exploration of the 
parathyroid glands, with a view to removing parathyroid tissue, is justifiable 
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Discussion Dr Ciiarlus L GinsoN/of New Yoik City described a 
case admitted to the New Yoik Hospital m the service of Di Lewis A 
Conner and worked up by Doctor Fostei The case is desciibed as one of 
hypercalcemia The history is as folloAvs 

A woman, fifty-seven years of age, Avas admitted to the New York Hos- 
pital complaining of pain m the antcrioi poition of the chest and in the 
sacro-ihac region, of thicc months’ duration The past history was essen- 
tially negative and there Avere no other symptoms except a loss of twenty 
pounds 111 Aveight dm mg the three months previous to admission She was 
a fairly Avell-developed and Avell-nourished woman with evidence of a sec- 
ondary ansemia No other positive findings were elicited except for a thick- 
ening of the interphalangeal joints and a limitation of motion of the spine, 
due to bony changes X-ray examination showed an extensive hypertrophic 
osteo-arthritis involving the spine, with a partial decalcification of the dorsal 
and lumbar vertebrae and the iliac bones Lahoiafory findings Nothing 
abnormal except a mild secondary anaemia Examination of blood showed 

739 



DISCUSSION 


the calcmm to be elevated to 15 3 mgm per loO c c on admission Five days 
later the blood calcium was 17 i mgm per 100 c c 

During the two weeks after admission extensive studies were made on 
the patient and no other pathology was found The patient began to have 
attacks of vomiting which increased in severity and in frequency until at a 
time two weeks after admission she was unable to take even fluids by mouth 
Blood calcium determination at this time was 18 7 mgm per 100 c c The 
severe vomiting continued and it became necessaiy to combat the dehydration 
with numerous hypodermoclyses and infusions Blood calcium during the 
third week after admission reached 19 4 mgm per 100 c c and 18 2 and 
186 mgm per 100 cc during the fourth week Vomiting and dehydration 
increased and the patient became weaker, although the temperature remained 
about normal throughout the illness Transfusion was done with no avail 
Seven weeks after admission the blood calcium was found to be 15 mgm 
per 100 c c and at this time parathyroidectomy was advised At operation 
three parathyroids were removed under ethylene anjesthesia 

Immediately following the operation there was little or no reaction The 
patient became progressively weaker, however, and died eighteen hours post- 
operative There were no signs of tetany at any time Pathological examina- 
tion of the excised parathyroid glands showed the glands to have undergone 
evident regressive changes Post-mortem examination was refused 
Note No parahormone treatment given 

Dr Frank H Lahey of Boston, Mass , said that sometime ago, he sug- 
gested that all parathyioid glands found on removed thyroid specimens be 
immediately transplanted, and published a description of a method and his 
experiences with it He had now transplanted over three hundred bodies 
which at least had the possible appearance of parathyroids Before trans- 
planting these suspected bodies, a section has been taken from each one and 
sent to the pathologist, and of these transplants, but one hundred have been 
proven microscopically to be parathyroids 

Doctors R B Cattell and R L Mason, working in the Clinic, have done 
thyroparathyroidectomy upon dogs with immediate grafting of one para- 
thyroid gland into the sternomastoid 

Sometime ago. Doctor Halstead demonstrated the feasibility of reim- 
plantation of removed parathyroids, and in this experiment Doctors Cattell 
and Mason have gone a little further They first demonstrated that the 
animal had a normal blood calcium, then removed all of the parathyroids, 
reimplanting one in the muscle, and produced clinical tetany and a drop m 
blood calcium The animal was then carried on parahormone for two weeks 
while the graft was taking, and at the end of this tune (two weeks), para- 
hormone was discontinued without a return of tetany and without a drop m 
blood calcium The dog was allowed to live for three months during which 
tune there was no tetany and at the end of this time, the graft was excised 
from the sternomastoid with the immediate appearance of tetany, a drop m 
blood calcium, and the demonstration of the living parathyroid graft in the 
muscle Doctor Halstead has demonstrated that these parathyroid grafts 
will not take unless all of the parathyroids have been removed and a para- 
tltyroid deficiency is present 
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In view of the above, he believed in the cases desciibed by Doctor Rich- 
aidson, which must necessanly be laie, if lemoval of two and ceitainly three 
of the parathyroids be done, it would be a wise piovision to tiansplant one 
of them into the steinomastoid If, then, all of the paiathyroids have been 
lemo^ed, the deficienc} will peiniit the giafted paiathyioid to take and thus 
pi event tetany, and if no deficiency be piesent, the giaft will not take and 
a subtotal parath} i oidectoiu} will have been accomplished safely 

Dr Ghorgi: W Crile of Cle^ eland, Ohio, said that surgeons had had 
more trouble than the} should ha\e in getting successful tiansplants of the 
parath} I Olds The tiansplants haven’t always growm Lately, he had taken 
the precaution to cut out a small amount of the thyioid itself light around 
the parath} roid so that the new implantation is associated wuth its old friend, 
the th}roid Those tiansplants m wdiich tins has been done appaiently have 
done w ell 
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PAROXYSMAL HYPERTENSION ASSOCIATED WITH TUMOR OF 

THE SUPRARENAL 
By Arthur M Shipley, MD 

OF Baltimore, Md 

This report has to do ivitli pai oxysmal hypei tension associated with 
tumois of the nicdnlla of the snpiaienal body The patient whose case is 
reported was referred to me by Dr Maurice C Pincofifs, who reported the 
point of view of diagnosis and clinical aspects before the Association of Amer- 
ican Physicians on May 8 Portions of the tumor after removal were used 
for experimental vmrk by Dr William H Shultz, and the three of us will 
publish a full report of all phases of the case later 

We are not concerned in this report with tumors of the suprarenal cortex 
The medulla of the supraienals is a part of the chromaffin system which is 
not confined to the suprarenal body The two portions of the suprarenal, 
cortex and medulla develop from entirely different tissues , the cortex 
develops from the mesoderm “The immediate anlage of the suprarenal 
medulla and the anlages of the remainder of the chromaffin organs he in the 
sympathetic ganglions, which, m turn, are derived from the cells of the neural 
crest ” These primitive cells of the ganglions are called sympathogonia or 
the sympathetic formative cells In early foetal life these cells migrate laterally 
toward the suprarenals “During the migration, portions of the embryonic 
tissue may become split off , these develop as separate organs at varying dis- 
tances from the aorta in the region of the renal arteries or the inferior mesen- 
teric artery to form the organs of Zuckerkandl ” 

The first report of a tumor of the medulla of the suprarenal body was by 
Berdez^ in 1892 That these tumois ma}'^ be associated with hypertension 
was pointed out by Neusser,” in 1898, who reported two tumors of the 
adrenals described by him as carcinoma Vaquez,** in 1904, associated hyper- 
tension with increase of epmephrm in the blood No one has proven, up to 
the present, that an increase of epmephrm is found m the blood in patients 
with hypertension Many clinical observations in patients with chromaffin 
cell tumors of the suprarenal glands indicate that this is true, but the proof 
IS not forthcoming 

Oppenheinier and Fishberg give three varieties of tumors derived from 
the medulla of the suprarenal 

1 Sympathoblastomas, made up of immature sympathoblasts 

2 Ganglioneuromas, consisting of relatively mature sympathetic gan- 
glion cells 

3 Paiagangliomas, which is the type of tumor with which we are con- 
cerned in this paper These are rare tumors and Rabin ® was able to find 
only thiit} cases in the literature, and m an excellent article in the Aichwcs 
of Pathology for February, 1929, he discusses these cases and reports one 
of his oun 
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These tumors of the medulla of the supiareual body have been given dif- 
terent names — pei ithchoma, paiaganglioma, chiomaffin cell tumors and 
pheochiomocytoma The) veic foimeil}’- consideied as types of sarcoma, but 
it IS now known that the majont\ of them aie benign and encapsulated Of 
the thiit}' tumois of medulla of the supiaienals many had associated with 
them hypei tension, mstabiht} of the vasomotoi system or glycosuria Only 
thicc of them, however, showed paioxysmal hypei tension We mean by this 
that at iiregulai mtenals the blood picssuic wull use shaiply loo oi more 
points abo^e the noimal and these uses wull be accompanied by heart con- 
sciousness, lapid pulse flushing, nausea oi headache and that aftei a few 
hours’ mteival the pressuie will leturn to normal 

We ha^e Iiccn .able to find in the literature onh tlircc cases of paroxj^smal hj^per- 
teiision associated villi chroinaflni tiinior of the suprarenal The first case reported was 
b^ Lahbe, 1 incl and Doiinier'’ Tins p.aticiit had attacks of paroMsinal h}pertension 
associated vitli oedcina of the lungs and in one of these attacks she died Autopsy dis- 
closed a tumor of the nicdulla of the lift suprarenal 

The second case was reported h\ Obcrling and Jung’ Tins patient w'as a woman, 
twent\ -eight jears of age, with a normal prcgnance and deliver}' in 1922 In 1927, close 
to term in a second pregnanej, she was found hv her plnsician to have a pressure of 
250/190, with well-marked alhummuria and se\ere headaches The follow'ing day in hos- 
pital her pressure had fallen to 180/150, and in the ensuing few' days the pressure was 
quite \ariahle between about 170/110, and 220/155 She delivered normally, but went 
into a state of shock two hours after dclncr\ with a pressure of 130/120, and a pulse 
of 150 She died in this condition a few hoins later At autopsy a kidney-sized, encapsu- 
lated tumor was found replacing the left adienal The histological structure identified 
It as a paraganglioma 

The third case was reported by Dr Charles H ^^a^o® This patient w'as having 
attacks of paroxjsmal hypertension and exploratory laparotomy w'as done, because it 
W'as thought that some jiathology of the splanchnic nerves might be responsible for the 
attacks and because there w'as abdominal pain A tumor w'as found that was retroperi- 
toneal, behind the tail of the pancreas and impinging upon the upper pole of the left 
kidney Doctor iMajo reported in addition to the tumor w'lnch w'as removed that the left 
suprarenal body w'as tw'ice its normal size and that the right one w'as apparently slightly 
enlarged The patient recovered and the symptoms disappeared The microscopic diag- 
nosis was retroperitoneal malignant blastoma 

Another case W'as reported w'hich w'as not confirmed by either operation or autopsy, 
but It seems probable that the clinical diagnosis of paraganglioma was correct Vaquez 
and Donzelot ” reported this case in 1926 A young man, thirty-seven years of age, who 
show'ed very striking attacks of paroxysmal hypertension The authors, on purely clini- 
cal grounds, were led to the belief that this w'as a case of suprarenal paraganglioma, simi- 
lar to the one reported by L’abbe, Tinel and Doumer The patient left their service, 
however, and later came into the care of Laubry,“ who reported the outcome in a separate 
article in 1927 Laubry, accepting the clinical diagnosis of Vaquez, subjected the patient 
to deep X-ray treatment over the adienals with the result that the attacks diminished 
and finally disappeared entirely and had been absent for six months at the time of 
his report 

Case Report — The subject of this report came to see Doctor Pincoffs because of 
attacks with palpitation of the heart ” She w'as twenty-six years old, had been mar- 
ried one year, with no pregnancies She had always been very active with a sanguine 
temperament At this time a sister had a mass in the upper chest, which interfered 
with breathing and caused distention of the neck vessels 
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Ten years before, when she was at school, she suffered at about weekly intervals 
with attacks of flushing and warmth in the right arm, associated with a sudden feeling 
of being shaky and nervous She thought these attacks were brought on by playing 
basketball They were brief in duration and after a few months they disappeared After 
three or four years the attacks returned, but somewhat different in nature They would 
begin with a hot, flushed feeling m both arms followed by a sensation of tightness and 
compression over the heart, which would beat forcibly There was a feeling of difficulty 
111 breathing and of swelling of the neck After some time, nausea would appear and 
if she forced herself to vomit, some relief of sj'mptoms would be obtained The vomitus 
contained whatever might be m the stomach 

At first the attacks were infrequent, but gradually the interval between them short- 
ened Thev occurred at any time, but rarely late at night She could not make out 
that any particular act of hers precipitated the attacks They had a tendency to recur 
at about the same hour each day She usually had at least one attack daily and some- 
times, when the paroxysm was a light one, there would be a severe attack m the evening 
When she came m the hospital for study, the attacks were increasing in violence 
and frequency and severe occipital headache was an increasingly troublesome symptom 
She had been m the habit of going off to herself and sitting quietly through the attacks 
Afterward she felt entirely well During the attacks there would be some apprehension, 
because of the symptoms, especially the sense of constriction and difficulty in breathing, 
the forceful heart action and a shaky, nervous feeling 

In addition to these sjmptoms there were frequent attacks of diarrhoea and vomit- 
ing, without fever Her habits were negative, except for excessive cigarette smoking 
During the preceding vear she had had swelling in both parotid regions a number of 
times, which came on suddenly, was painless and without fever This swelling would 
persist several weeks In the first attack it was diagnosed mumps 

The physical examination was negative The chest was clear The heart was nor- 
mal in position and ^e, sounds clear, good rhythm, pulse rate normal, blood pressure 
i2o/go Abdomen negative Blood count normal Wassermann negative Stool nor- 
mal Two specimens of urine were examined, both showed a trace of albumen and one a 
definite reduction for sugar, confirmed by fermentation 

The patient was next observed m an attack It was found that as soon as symp- 
toms were complained of the blood pressure was already 190/98 It rose gradually to 
219/110, and m the next half hour fell to 176/76 During the height of the attack there 
^^as marked pulsation of the vessels of the neck, the jugulars were prominent, the hands, 
feet, knees and nose were quite cool to the touch, the face a little flushed, there was 
mar e tremor of the hands, the respirations were shallow and increased to 36, and the 
pulse rose graduallv to no, and fell to 76, with the fall in pressure 

A number of similar attacks were observed It was proved that between the attacks 
tlie pressure was always normal In one paroxysm the systolic pressure rose above 260, 
bej ond w'here the instrument used could register it Irregularities developed m the pulse 
toward the end of the attack These were studied wuth the electrocardiograph and 
showed short runs of both auricular and ventricular tachycardia 

She remained in the hospital eight days under observation and in addition to the 
examinations described above, a number of fruitless studies were made which added 
nothing to our knowdedge of the nature of the attacks 

Because of the foregoing history and examinations, a diagnosis of tumor of the 
suprarenal was made by Doctor Pmcoffs The thing that immediately concerned us 
was to deterinme which gland was involved We had found two patients with similar 
SMnptoms in the literature and in both, the tumor w'as on the left side The most care- 
ful palpation and percussion gaae us no help and X-ray examination showed nothing 
unusual on either side It would be dilficult to remove either suprarenal through one 
incision unless a mid-hne incision were used and a transverse cut through the rectus 
muscle and lateral abdominal wall were made tow-ard the side of the tumor We were 
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afraid of a prolonged operation, because of the great Inpcrtcnsion during attacks and 
the rapid fall in blood pressure at the end of the attacks We decided to guess as to 
the side of the tumor and if we guessed w'rong to close that incision and to operate 
later through another approach 

Accordingh, Tunc 14, 1928, a high left rectus incision w’as made and the left kidney 
and post-pentoneal region carcfullj explored Tlie left suprarenal w'as normal in size, 
consistenc\ and shape and no evidence of am post-peritoncal tumor on the left side was 
found There was a little accessorj spleen in the peritoneal folds just lateral to the spleen 
Th s was definitelj splenic tissue and 
was about the size of a marble The 
right side of the abdomen was then 
explored b\ palpation and a large, 
somewhat kidnej -shaped tumor mass 
was felt just abo\e the right kidnew, 
between it and the Iner, on a plane 
a little anterior to the kidnew and 
mesial to it It had some range of 
motion, was behind the peritoneum 
and was not attached firmh to cither 
kidnc\ or Incr It had about the 
consistency and mo\ ability of an en- 
larged tlnroid in Gra\cs’s disease It 
could not be reached through the left 
rectus incision and so it was decided 
to close the abdomen and wait until 
healing had taken place and then to 
approach the tumor through a difftr- 
ent incision The patient made a 
good opcratu'c reco\cry, although 
she continued to have almost daily 
attacks of paroxysmal hypertension 
In one of these attacks she de\ eloped 
' considerable dyspnoea, cyanosis and a 
very high blood pressure and it seemed, 
for a time, that she had developed a 
pulmonary infarct These symptoms 
rapidly cleared up, how’cver , no 
physical signs in the chest persisted 
and there w'as no spitting of blood 
Thirteen day's later on, the patient 
W'as operated on the second time 
She W'as placed on the operating table 
W'lth her body tilted, so that the anterior axillary line on the right side was uppermost 
A short incis’on was made parallel to the costal margin, extending from the outer border 
of the sheath of the right rectus muscle to the end of the eleventh rib (Fig i ) The peri- 
toneum was opened through this incision and the tumor palpated It was found that it 
could be reached best by lengthening the incision intercostally betw'een the tenth and 
eleventh ribs This was done This exposed the lower margin of the right lobe of the 
liver Some difficulty was had in retracting the edges of the wound Accordingly, both the 
tenth and eleventh ribs were cut across by an osteotome and this allowed a wide separa- 
tion of the ribs The hand of an assistant was used to retract the liver upward and this 
brought into view the ascending colon and its hepatic flexure, the right kidney and the 
tumor mass (Fig 2 ) The parietal peritoneum lateral to the ascending colon was incised 
for a considerable distance and the colon mobilized and packed off to the left This pre- 
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vented the small intestines from pushing into the operative field and brought the tumor 
directly into view It was smooth, almost as large as the patient’s kidney and lay imme- 
diately above the kidney and in contact with it below and tucked up very close to the under 
surface of the liver , above laterally it lay against the posterior abdominal wall and 
mesially it was in close contact with the ascending vena cava for several inches It was 
quite firm in consistency, although not of stony hardness, smooth and was surrounded 
by a somewhat loose outer covering of areolar tissue containing a considerable number of 
large vessels Between the mass and the kidney there was a strip of fatty tissue contain- 
ing vessels that were quite large The outer covering of the tumor mass was incised and 
this gave a very good exposure of it There were a number of large vessels running from 



Fig 2 — The tumor exposed 


this outer lajer of loose connective tissue to a dense, smooth capsule intimately adherent 
to the tumor The tumor, however, could be separated from its bed and a number of 
clamps were applied wherever veins were visible No definite pedicle could be made out 
The blood suppiv was abundant and came into it from a number of directions The tumor 
was separated from the surrounding structures and considerable hiemorrhage was 
encountered in two localities one below' the tumor and between it and the kidnej This 
haemorrhage was not difficult to control The chief return blood supply went from the 
tumor mass direct!} into the ascending vena cava at about the level of the middle of the 
tumor and considerable difficult} was encountered in finding room enough between the 
tumor and the vena cav'a to appl} clamps After the tumor (Fig 3) was removed there 
was some bleeding in this area and a good deal of anxiet} w'as felt m controlling it, as it 
was feared that the vena cav'a would be torn Altogether, the patient lost about eight 
ounces of blood The clamps were tied and tvv'O cigarette drams were left in position 
The duodenum vv as not seen , it vv as kept in mind because of its position behind the peri- 
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toncuin and its relationship to the iippei pplc of the nglil kidney and to the right 
suprarenal The patient’s blood picssurc varied sharplj duinig the operation and she was 
infused on the table with noinial salt solution The wound w'as closed and she left the 
table quite sliocked 

During the operation a careful iceoid of blood prcssuic was kept by Doctor Pincoffs 
She had no attacks of In pet tension just pi c\ ions to operation nor did anj occur during 
or after operation llei highest sestolic pressure on the operating table w'as 152, and 
three other readings of 140, 130 and 138 were made 111 the earlj stages of the operation 
As the operation progiessed the blood picssurc slcadiK dropped until just after the tumor 
was reinoeed, when it was 8S/62 After this the sistolic \aned between 94 and no, and 
just as slic left the table was 75 Ihc aincslhctiration, preparation, operation and dressing 
occupied one hour and lwcnt\-fi\e nnmitcs Ihc patient left the table badly shocked and 
the blood pressure reinanicd \cr\ low for sc\cral bouts after operation Her condition 
during this time was cntical wdl-markcd grajish CNanosis, respirations rapid and shal- 
low She was gnen a trans- 

fusion of about 400 cubic cen- — — ^ 

Innctrcs and stimulated with 


an amjioule of calTcine sodium 
henroatc At the most criti- 
cal period she spat uji a small 
quantit\ of frotln spiiUnn 
containing some hnuht red 
blood She tlien began to 1111- 
pro\c and later in the after- 
noon her condition had im- 
p r 0 \ c d inarkcdl\ B\ tlie 
follow ing morning her con- 
dition w as good Thronqliout 
convalescence, lier blood pres- 
sure remained low Die dnj 
following operation it was 
J 16/74, the next daj 118/64 
and from that time until Jub' 
10, it ranged between 95/65 



and 110/70 She stood this 

In,,, i,inn I 1, I'le 3 — tlic tiimoi Tftci itnioeal 

low blood pressure verj w'cll 

and had no attacks of hjpcricnsion during her stay in the hospital after operation, and 
reports herself, ten months later, as entirely well and free from attacks 

The onl} post-operative complication was a rise in temperature and moderate pain in 
one leg, tw'elve dajs after operation Theie W'as very little swelling or tenderness It was 
diagnosed thrombo-phlebitis and treated accordingly In a few days, these symptoms 
had disappeared 


The pathologist’s report, made by Dr Hugh R Spencer, is as foIlow^s 
Gfoss — The tumor w^eighs 115 grams, size 9x7x35 centimetres It is completely 
encapsulated On one side there is an orange-yellow row of tissue, which resembles 
adrenal cortex It is soft The cut-surface is gray in places while in other places it is 
red and appears hccmorrhagic Some very small spaces (cysts are seen deep in the 
gross The yellow tissue mentioned above, on section appears to be adrenal cortex with 


a very small gray portion, which resembles medulla and which appears to be continuous 
with the mam portion of the tumor All the yellow tissue is not more than one centimetre 
Wide and two millimetres thick and extends as a narrow strip along one side for almost 
the entire length At one place a small orange-yellow mass is found deep m the tumor 
This mass is only two to three millimetres m diameter and resembles cortex. 

Gjoss Diagnosis — Tumor of Medulla of Adrenal 
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Mia oscoptc —Frozen section as stained with scarlet-red (Herxheimer) shows no 
fatty material in tumor cells Fatty material is found in abundance in cells of cortex 
Tumor tissue fixed in a solution of chrome salts assumes a yellowish color Sections 
show a tumor composed of oval and polygonal cells arranged in alveoli separated by 
capillaries The nuclei are of various shapes, some are hyperchromatic 
Mia oscopic Dia£rii 05 i^ — "Paraganglioma ” 
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Discussion Dr George W Crilc of Cleveland, Ohio, remarked that 
he had removed the adrenal gland in twelve cases of hypertension These 
cases had been followed, some for as long as twelve or ten years 

On the operating table there would be a fall in the blood pressure This 
fall would sometimes persist for a few days, or a few weeks and then after 
that period the blood presusre would run an irregular couise As a whole, 
he was unconvinced that he produced any results This report has no bearing 
on the case that was reported by Doctor Shipley , it is offered only to record 
a warning that we cannot put too much faith — as Doctor Shipley does not 
infer — m the fact that this tumor had a certain effect on the blood pressure 
Dr Robert Talbot Miller, Jr, of Baltimore, Md , reported a case 
winch possibly has some analogy to the condition described by Doctor Ship- 
le} , although the analogy is not quite clear 

It concerned a man of sixty, a very active and intelligent man who had 
been 111 the best of health For a period of a year and a half to two years 
he had been suffering with attacks of precordial pain and distress and anxiety 
and was a picture of possible angina pectoris He was submitted to very 
careful study and put into the hands of a very skilfull internist The study 
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was made with the utmost detail The internist concluded he was suffering 
fiom functional angina pcctoiis He obseived that with each attack the man 
had an extiemely lapid and quite a maiked use in blood pressure, which 
persisted thioughout the attack He confiimed the previous findings, but 
was unable to find any reason for these attacks He found, however, m the 
light lobe of the thyioid an adenoma, perhaps three cubic centimetres in 
diameter The man Mas utterly miseiable and the situation ivas explained to 
him The internist suggested that the adenoma be removed with the hope 
that it Mould relieve his condition and he consented 

Doctor Miller took out a normal light lobe of thyroid containing the 
adenoma The man M'as convalescent and out of bed in a little while and 
since that time has not had an attack He has apparently recovered com- 
pletely and IS leading an active life 
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END RESULTS IN THYROCARDIACS 
By Fkank H Lahey, MD 
OF Boston, IMass 


The surgical management o£ patients with thyroid disease has shown 
within the last decade a striking — if not the most striking — development that 
has occurred in the surgical management of any disease As an indication of 
the truth of this statement we have but to call attention to the gieat value 
of the use of iodine, for the practical application of which we are so much 
indebted to Dr Henr}^ S Plummer, the elimination for the most part of 
preliminary pole ligations, the better management and the pieveiition of non- 
surgical thyroid crises, the avoidance of severe post-operative reactions, the 
immediate search for and transplantation of removed parathyioid bodies, as 
proposed and practiced in our clinic to lessen the possibility of post-operative 
tetany, the critical elimination of patients with non-thyroid neurotic states 
as candidates for subtotal thyroidectomy , the lessening of the likelihood of 
carcinoma of the thyroid by the prophylactic removal of fcetal adenomata, 
the propensity of which to show carcinomatous changes particularly charac- 
terized by vessel ingrowth has been so well demonstrated by Dr Allen 
Graham, the reduction of the opeiative mortality rates m all oiganized thy- 
roid clinics to almost trivial figures In our clinic, during the y'^ear 1927, the 
total operative mortality rate was o 6 per cent in 954 patients , m the year 
1928, the total operative mortality late was 027 per cent in 1068 patients, 
the mortality rate in exophthalmic goitre 015 per cent m 618 patients In 
addition, we have the almost universal acceptance of surgery as the method 
of treatment of toxic goitre , and, finally’’, the feasibility, as we have proven 
in our experience, of subtotal thyroidectomy m patients with even seemingly 
hopeless degrees of cardiac failure due to thy^roidism, and the almost miracu- 
lous restoration of cardiac capacity which may be obtained by this procedure 
W e have been particularly interested in this latter group of cases which I have 
myself, in writing on this subject, grouped under the term “thyrocardiacs ” 
This term is, from a puristic point of view, quite improper, but nevertheless 
serves a most excellent purpose in calling attention to this hitherto often over- 
looked condition as an entity, and particularly as an entity not hopeless but, 
in large part, rehevable 

We were led into this field of what we have called “thyrocardiacs” by 
feeling the restrictions of further development in the usual field of thy’roid 
surgery, as the result of the advances w’hich have already been enumerated 

Claims of priority’ usually lead but to conflict, bitterness, and a final 
realization that in this day and generation there is little that is novel, and 
even less that is truly’ new Therefore, W’e w’lsh to assert that we have no 
desire to claim priority’ in relation to thyrocardiacs, but are particularly 
prompted by’ a desire to promote an interest m, and a conception of, this 
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stale which will 10*^1111 111 the acqinnng of w'ldei abilit}^ to lecognize it, and 
a leahzation that this appaienth hopeless tondition is capable of being 
llnpl0^ed to a leniaikable dcgiee In subtotal tin loidectomy 

As the lesiilt of oui evpeiience with th}ioid disease, w'e have come to 
the conclusion that th3ioidism in itself does not cause heait disease, and 
that theie is no lieail state which can he designated as a true thyioid heart 
These conclusions wc lia\c had dcmonstiated to us again and again in observ- 
iiig}Ouiig people with tlnioidiMii of such a degicc that the pulse lates became 
iincoiiiitablc Wc ha\e obsened such }ouiig individuals wnth intense, and 
eieiitualh fat.il, dcgiees of tlnioidism o\ci considciable peiiods of tune, yet 
at no tunc — e\cii uji to death — has theic been piescnt in these young peisons 
any cardiac decompensation 1'hec ha\e not shown oithopnoea, the}’^ have 
been able to he flat in bed without lespiiatoi} embai lassmenl , they have had 
no oedema, and the} ha\e shown no enlaigement ol the liver Fuithermore, 
there has iievei been jn evented 111 the laboiatoi}’’ nor in the liteiature any 
coinincing cMdence that th} loidiMii in itself cvei pioduced any selectivel)'’ 
clestructne eft ect upon the he.irt 

We behcie that the caidiac st.ites, auiiculat fibi illation and caidiac decom- 
pensation, so often assocMtcd with llnioidism. aie, iherefoie, not due to a 
clestructne eftect of tliMoidnui upon the hcait wdneh is unable to wuth- 
stand the cxcessnc bin den of the sujici imposed duve of hyperthyroidism 
Auriculai fibi illation and hcait failuic icsult, and the individual then falls 
into the group which wc ha^c called “thyioc.udiacs ” 

The obsercation that auiiculai fibi illation and cardiac decompensation, 
associated with th}roidisin. occui most commonly in patients of middle age 
and, particularly, latei life, and \ci3' iaiel3'' in 3'oung individuals, further 
suggests that the explanation of caidiac failiuc associated wnth tltyioidism is 
the preexistence of a damaged or of a handicapped hcait 

It is important to establish this conception of the cause of caidiac failure 
associated wnth thyioidism, since it peimils of a leasonable explanation of why 
failure occui s, w'h3^ jiatients, in wdiat appeal to be hopeless states of caidiac 
decompensation, success full3^ cnduie geneial anaesthesia (ethylene) and a 
major surgical opeiation It exiilams wdiy, by subtotal thyi oidectomy, which 
removes the supei imposed caidiac buidcn (11130 oidism woth its excessive 
dnve), it IS so possible to lestoie caidiac compensation, and why, by elimina- 
tion of this extia caidiac buidcn, seemingly hopeless individuals regain sur- 
prising degrees of caidiac capacity and an ability foi general activity 
The diagnosis of 11130 oidism associated woth and resulting in heart fail- 
not the simple accomjilishmcnt it may seem, paiticularly since the 
more severe and uigent the symptoms of cardiac failuie, the more obscured 
and overshadowed aie the symptoms of thyioidism 

One of the reasons why it is often difficult to recognize thyroidism asso- 
ciated with heart failure is because of the fact that the symptoms of thyroidism 
m these elderly patients are usually not those of activation, as so typically 
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occurs in young persons, but rather the apathy which so frequently appears 
with thyroidism occurring in older individuals 

With opportunity to observe several thousand cases of thyroidism and 
their response to conditions of stress we have had it impressed upon us 
that there are two opposing types of reaction to thyroidism First, that of 
activation, which so commonly occurs in young people, with the classical 
picture of the disease, doubtless the response of the vigorous, energetic, alert 
organism of youth and early adult life to the intoxication, and secondlv, 
apathy — the more sluggish, quiescent, indolent response to the intoxication — • 
which occurs in individuals occasionally in late middle life, but more often 
in later years with less vigorous and less responsive organisms, also due pos- 
sibly (although it IS unlikely) to a different kind of thyroid intoxication 
We have particularly called attention to this apathetic type of thyroidism 
m connection with cardiac decompensation, with which it is so commonly 
associated, and I would state from our contact with this type of reaction, 
for the benefit of those who have not been impressed by, nor appreciated, 
the existence of this condition, that in any form of thyroidism, exclusive of 
its association with cardiac decompensation, it is the more dangerous of the 
two states of thyroid reaction It occurs m individuals with less capable 
organisms, and, since it is less striking and less direful in appearance, it 
tends to lead one who has activation in mind, as an index of toxicity, into a 
false sense of complacency, or a complete oversight of the presence of such 
a potentially serious thyroid situation A failure to appreciate the unobtrusive 
dangers of this apathy of varying degree in thyroidism has not infrequently 
in the past been — and even still threatens to be — the explanation of at least 
a part of an ever-present, even though trivial, mortality m the surgery 
of thyroidism 

We have now operated upon 138 patients who would fall into the group 
which we have designated as thyrocardiacs , and of this group five died while 
still in the hospital, an operative mortality rate of 3 6 per cent 

The causes of death m these five patients who succumbed while still m 
the hospital ivere as follows One patient died of post-operative mediastini- 
tis following the removal of a toxic retrotracheal goitre in the presence of 
severe decompensation, one, forty-five years of age, died of status lymphati- 
cus, as proven by autopsy , one died of probable pulmonary embolism , and 
t\v 0 died sudden deaths of unknown origin, no autopsy being permitted 

There -were four cases in which operation was not done, — one dying of 
bronchopneumonia before operation, one toxic patient with hopeless malig- 
nancy, one dying of tracheal obstruction before oiieration, and one patient 
who refused operation 

Of the operated cases, twelve cases have died since operation, after leav- 
ing the hospital 

Four died with congestive heart failure. 

Three died sudden deaths, 

One died of pneumonia, 

Four died of undetermined causes 
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It IS piesumed, then, that of the entire gioup heie consideied, 

One hundred and one are living, 

Eighteen are untraced, 

Five died operative deaths (while still in the hospital), 

Twelve have died since operation (sec types of death above). 

Two died of causes other than heart, after leaving hospital, 

Four were not operated upon, 

making a total of 142 cases consideied in this end result study 

It has fiequently been suggested that caidiac complications were moie 
apt to occui in patients with toxic adenomata or secondaiy hypei thyroidism 
than m those with exophthalmic goitre 01 primary hypei thyi oidism As 
evidence that these suggestions aie not tiue, of the pathological reports on 
the tissue removed (except in the four cases m which operation was not done, 
111 which a clinical diagnosis was emplo)^ed) forty-nine weie adenomatous 
goitres, 01 secondaiy hypei thyioidism. and ninety-three were exophthalmic 
goitres, 01 pi unary hypei thyioidism I do not believe that theie is any dif- 
ference in the toxicity associated with adenomatous goitre and that associated 
with exophthalmic goitie and its relation to caidiac complications As is the 
case in this study, I believe that the type of toxic goitie which predominates 
in the community m which the suigeiy is done will predominate in the figuies 
of that study 

It IS of interest to observe that the aveiage duiation of caidiac symptoms 
before operation, as given by the histones m this study, nas two and one- 
half years, and that the average number of years during which the ninety- 
five patients have been well and active after operation is tliiee and one- 
half years 

The post-opeiative end result m cardiac function in the loi tiaced thyro- 
cardiacs is as follows 

Full return to former activitj^ 

Persistent auricular fibrillation 
Partially disabled 
Completely disabled 

Of the 138 operated cases, forty-six were done m two stages, two have 
been operated upon for 1 ecurrent hyperthyroidism , and three are known still 
to have persistent hyperthyroidism 

Fifty-five patients had mild failure, fourteen moderate failure, and foity- 
two severe failure Under mild failure weie grouped those patients having 
cedema and marked dyspnoea on attempted activity Under moderate, those 
patients having oedema, enlarged liver, orthopncea, requiring lest in bed and 
active treatment Under severe, those patients with anasarca, hydrothorax, 
large hver, orthopncea and dyspnoea at rest, and requiring intensive medi- 
cal treatment 

The incidence of auricular fibrillation (established, not transient) m the 
142 cases before operation was as follows 
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Established auricular fibrillation 122 cases 85 9 per cent 

Paroxysmal tachycardia 2 cases 1 4 per cent 

Normal rhythm 18 cases 12 6 per cent 

Of the 142 patients m this study, there was present 


Auricular fibrillation with clear-cut congestive failure in 92 cases 

Auricular fibrillation without clear cut congestive failure in 30 cases 
Normal rhythm with congestive failure in 18 cases 

Paroxysmal tachycardia with congestive failure in i case 

Parox3smal tachycardia without congestive failure in i case 


142 

The age distribution of the group is as follows, demonstrating, as we 
have often stated, the inclination of the thyrocardiac state to occur in later 
life, and in heaits which are handicapped or crippled 


Age 

Number 

20 — 29 

I 

30—39 

17 

40 — 49 

37 

50—59 

S6 

60 — fig 

27 

70—75 

4 


142 


SUMMARY 

Attention is directed to apathy in contradistinction to typical activation 
as a frequent indication of thyroidism in thyiocardiacs and thyroidism of 
later life 

The mortality (total hospital) of 138 operated thyrocaidiacs, ninety-three 
of whom were in varying degrees of congestive failure, was 3 6 per cent 
(Five deaths ) 

The average history of symptoms (heart) before operation was two and 
one-half years , the average period during which patients h''ve been well and 
active after operation had been three and one-half years 

The fact that, with the exception of the four cases mentioned in the text 
(two dying m the hospital before operation, one rejected because of an 
inoperable malignancy, and one refusing operation herself), every thyrocar- 
diac coming to the clinic was operated upon, and practically every one with 
a general anaesthetic (ethylene), indicates that there are essentially no thyro- 
caidiacs who are too decompensated to ivithstand subtotal thyroidectomy 
without an undue risk 

Of the loi patients traced, and living, an average of three and one-half 
years after operation, but twm are completely disabled, four partially dis- 
abled, ninety-five have been returned to the full function wdiich they pos- 
sessed before the onset of hyperthyroidism 
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Discussion Dr George W Crile of Cleveland, Ohio, presented figures 
from Doctor Andcison of his Cardiological Department They found in 
their series that no i elation has been established between evtia systoles and 
the thyroid gland befoie or after opeiation, paroxysmal tachycardia bears 
little or no i elation to goitie, in essential hypei tension there is little or no 
relation, in the case of auricular flutter a definite i elation to goitie is 
quite rare 

Auriculai fibi illation is the most fiequent caidiac disturbance He did 
not know if one could include that in the thyiocardiac gioup Of 150 cases, 
all of which had an electiocaidiogiaphic lecord made befoie and after opeia- 
tion, 65 pei cent weie lestoicd to normal ihythm and 35 per cent show^ed 
no effect 

Of tlie 150 cases there weie six deaths, 01 4 pei cent Doctor Lahey 
leports 3 6 per cent 

Finally, a mitral systolic miirmui is a frequent accompaniment of hypei - 
th3ioidism and usually disappeais after the opeiation 
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CHRONIC FIBROUS OSTEOMYELITIS 
By Dallas B. Phemister, MD 
OF Chicago, III 

FROM THE DEPABTMBVT OF SURGEBY OF THE ENrv EBSITl OF CHICAGO 

Chronic fibrous osteomyelitis is a term that may be applied to any long- 
standing pyogenic infection of the bone m which the reaction on the part 
of the fibroblasts in contrast with the infiltrative cells becomes the outstand- 
ing feature of the lesion As is well known, it may come as the end stage 

of acute pyogenic osteo- 
myelitis in which there 
has been suppuration, 
necrosis, absorption, and 
cavity formation As 
repair takes place the 
cavity may be filled with 
fibroblastic tissue show- 
ing varying degrees of 
maturation B r o d i e ’ s 
abscess not infrequently 
becomes quiescent or 
heals in this way Such 
an area of chronic fibrous 
osteomyelitis may remain 
symptomless for an 
indefinite period or it 
may produce mild dis- 
turbances or be the seat 
of acute exacerbations 
There is usually more or 
less osteosclerosis with the formation of a bony shell about it Gradual 
replacement by hasmopoietic and fattj marrow may ultimately come about 
In contrast with this condition we may see a form of osteomyelitis pur- 
suing a chronic course from the onset in which a circumscribed area of bone 
IS broken down by fibroblastic activity and the space filled up with soft tissue 
This lesion deserves special consideration since by the time that it has come 
to operation it iS devoid of the usual microscopic changes of pyogenic infec- 
tion and bears much resemblance to benign giant-cell tumor and osteitis fibrosa 
C3'stica nith which it is sometimes confused I have studied eleven cases 
belonging to this group particularly from the pathological standpoint The 
findings vary greatly according to the age of the lesion In those cases 
operated on during the first few months, while the disease is progressive, the 
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cavit}' has been found to be filled with a 
soft tissue that is ^1330511 to brown in 
color Microscopicall}^ it consists of fibio- 
blasts, capillaiies, poh'blasts, giant cells, 
old hiemoi 1 hage, and blood pigment 
Theie is iisuail}'^ inoie 01 less neciosis 
throughout the tissue Cholestei ol slits ai e 
sometimes seen Theie is lacunar absoip- 
tion about the nails of the cavit)' and the 
adjacent ha^els^an canals are dilated as a 
result of absoiption b}^ ne\\l3^-fonned 
fibrous tissue Theie is piacticall}' no leu- 
coc)tic or l}inphoc3tic infiltiation to be 
‘!een The response on the part of the 



I j 

Fir 2 — Tissue rcmo\cd from lesion shown 
in Fig I 



Fic 3 Destructive lesion (A) of poncl'il 
bone 


surrounding bone is extremel)^ variable 
In some instances little 01 no bone is laid 
down, while in otheis, there is marked 
new' bone formation 

The following case is one in w'hich there 
\\.as bone destruction with practically no sur- 
rounding new bone formation Female, thirty 
jears of age Six months before admission 
she began to have pains in the region of 
the acromion process of the right scapula 
Thej gradually increased in severity and she 
developed moderate limitation of motion m 
shoulder No general symptoms Examination 
w’as essentially negative aside from the region 
of the right acromio-clavicular joint which 
was painful on motion and tender on pressure 
There was no swelling A rontgenogram (Fig 


i) revealed destruction of the mesial half of 
the acromion bordering on the acroniio-cla- 
vicular joint No new bone formation Was- 
sermaiin negative At operation the acromion 


process for approximately one centimetre alx 
the acroniio-clavicular joint was missing a 
t e space was filled with soft granulation tiss 
which bled freely It was curetted away a 
t e adjacent bone ivas removed with rongc 
orceps The wound healed pei pumum a 
Six months later the disease appeared to 
waled on physical and X-ray examinatio 
icroscopic examination showed the excised 1 


sue to be composed very largely of fibroblasts 
^'th many capillaries, a few giant cells, and 
ottocytes (Fig 2 ) There were areas of 
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Fig 4 — Photomicrograph of tissue removed 
from lesion shown in Fig 3 
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necrosis and occasional polymorphonuclear leucocytes Theie were a -few small trabeculae 


of bone undergoing lacunar absorption 



tlG 


S — Showing a cavitj in posterior part 
of ilium with thin, sclerosed walls 


Cultures of the material on aerobic blood agar 
showed no growth Those on meat broth and 
milk showed staphylococcus aureus The fact 
that the histological picture was that of a fibro- 
blastic reaction and that infiltrative cells were 
present in such small numbers raises the ques- 
tion of whether or not the staphylococcus found 
in the cultures was a contamination Guinea- 
pig inoculations were negative for tuberculosis 
A similar lesion m a girl, twelve years of 
age (Bone Sarcoma Registry No 854), was 
studied pathologically She had had slight 
pain and a swelling in the occipital region for 
two months A rontgenogram (Fig 3) revealed 
a punched out area of bone destruction about one 
inch in diameter without accompanying new bone formation A grayish-brown tissue was 
curetted from the cavity bj^ Dr J C Clarke and „ 
the lesion healed promptly and has remained so 
for two 3 ears Microscopic examination showed 
it to be made up mainly of young fibroblasts 
Throughout were scattered numerous mono- and 
multinuclear giant cells and blood pigment (Fig 
4 ) There were very few lymphocytes and poly- 
morphonuclear leucocytes This is the earliest 
lesion of the group No bacteriological exami- 
nation was made 

In other cases a shell of bone is gradually 
laid down about the cavity which becomes sta- 
tionary in size, although the disease may remain 
active and continue to produce symptoms The 
following case is an example of this type 
Female, nineteen years of age, gave a history 
of pain in the left posterior iliac region of nine 
months’ duration It came on while there was an 
open wound of the right shin and had varied 



Fig 6 — Photomicrograph of brown tis 
sue from cavity shown in Fig 5 It consists 
of fibroblasts, immature connective tissue, 
giant cells and blood pigment 
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Fig 


7 — High power of tissue shown in 
Fig 6 


m intensity at intervals No general 
symptoms She had been treated elsewhere for 
sacro-iliac strain Examination was negative 
aside from slight tenderness over the upper part 
of the ilium bordering on the left sacro-ihac joint 
A rontgenogram (Fig 5) revealed an area of 
reduced density m the ilium near the sacro-iliac 
joint with a sclerosed cortex about it At opera- 
tion the cavity was found to be filled by fibrous 
tissue which was grayish in some regions and a 
mottled brown m others, giving it the gross 
appearance of the “brown tumor” of the Ger- 
mans There was a shell of cortical bone about 
It Microscopic examination of the brownish tis- 
sue (Figs 6 and 7) showed that it was made 
up largely of fibroblasts There were many large 
and small giant cells and a large amount of old 
blood and blood pigment Few infiltrative cells 
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were present The gi ayish areas were composed 
of wavy connective tissue in varying stages of 
organization (Fig 8 ) No bacteriological ex- 
amination was made The lesion healed and 
the patient was well four years after operation 
When the lesion is situated along the course 
of the shaft of a long bone whether centrallv or 
peripherally, there may be \erj extensive new 
bone formed about the cavity The caMtj may 
continue to enlarge slowly and the new bone 
increase m amount over a considerable period of 
time In the following case, the lesion began 
subperiostealh Mate, fiftj jears of age, tw'o 
years before admission began to have dull pain 
m the mesial side of the upper third of the right 
tibia It grew' stcadih worse and after four 
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Fig 8 — Photomicrograph of gra) tissue 
from ca\ity shown in Fig S 



9 -— Peripheral lesion with central cav- 
ity (A) and marked osteosclerosis about it ^ 


months a small tender swelling wms noticed 
Tlic swelling, pam, and tenderness slowdy in- 
creased despite the fact that he had four months 
of anlisyphihtic tieatmcnt preceding admission 
Examination w'as negative aside from a slightlv 
tender oval sw'elling extending on the mesial 
surface of the right tibia fite inches below' the 
knee A rontgenogram (Fig 9) levealed a 
dense oval shadow along two inches of the sur- 
face of the shaft w'lth a small oval area of re- 
duced densitv in the cortex, at the centre of the 
swelling He furnished X-rays taken ten and 
se\enteen months after the onset showing the 
gradual increase in amount of periosteal new' 
bone and enlargement of the cavity Wasser- 
mann negative The entire lesion was excised 
at operation and the cavity w'as found to be 
filled with a grayish-brown soft tissue Aerobic 
and anaerobic cultures made on blood agar 
plates gave no grow'th Microscopic examina- 
tion of the tissue removed from the cavity (Fig 
10) show'cd it to be made up largely of fibro- 


blasts There w'ere also many small and a few 
large giant cells and polyblasts Extiemcly few 
leucocytes were seen There were scattered 
areas of blood pigment and extravasated red 
blood cells Very fine trabeculm of new bone 
were seen in the peripheral portion of the tissue 
The surrounding new and old bone possessed 
large cancellous spaces which were filled with 
fibrous marrow and there was evidence of bone 
absorption along the wall of the cavity 

This lesion was still in the progressive stage 
and at the time of operation was producing more 
niarked symptoms than at any time previously 
Despite these facts there was almost complete 
absence of leucocytic infiltration such as would 
be expected in a pyogenic infection The patient 



Fig 10 — Contents of cavity in Fig 9 
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Fig II — Shadow of dense bone about fibrous 
area, m medullary caMtj 


was completely relieved by the operation and 
was well one year later 

An example of marked sclerosis m lesion 
situated m the medullary canal is that of a 
female, twenty-three years of age, who had pain 
in the lower end of the shaft of the right tib a 
for three months without any general disturb- 
ance Examination was negative aside from 
tenderness along the shaft of the tibia just above 
the epiphy^sis A rontgenogram (Fig ii) re- 
vealed a large, oval, dense shadow extending into 
the medullary cavity from the lateral cortex of 
the lower two inches of the diaphj'sis In the 
lateral view (Fig 12) an area of reduced density 
IS seen at the centre of the shadow The 
sclerosed aiea was excised by Dr John Hodgen 
The specimen consisted of lateral cortex of the 
tibia and an oval mass of densely trabeculated 
bone attached to its inner surface There was 
a central cavity one by two centimetres in diam- 
eter (Fig 13) which was filled with a gray- 
ish soft tissue On micioscopic examination it 
was found to be loose connective tissue contain- 


ing wavy fibres and almost free from giant cells 
and blood pigment (Fig 14 ) There were no 
leucocytes The contents of the cavity appeared 
to be m a quiescent stage These two cases 
might perhaps as well be classed as sclerosing 
osteomyelitis but the fibrous nature of the re- 
action at the point of onset of the lesion is the 
pathological feature of greatest importance 

After a progressive period winch may 
extend over a number of months or years, 
the disease may come to a standstill or 
iieahng take place, in which event a cortex 
IS laid down about the lesion and the 
cavity becomes filled with a mature con- 
nective tissue that is free from giant cells 
and blood pigment This connective tis- 
sue may remain unossified or there may 
be fine bony trabecula; laid down through- 
out it, particularly in the peripheral 
regions Some of these lesions produce 
lery feu or even no symptoms at the 
onset and all are apt to become symptom- 
less as the reparative stage is reached 
Consequently they ma}’^ be detected as 
unexpected findings m rontgenograms 
made because of trivial comolaints 





4 
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Fig 12 — Lateral of lesion in Fijr 

ri, showing reduced density at seat of caMt> 
m central portion (A) 


760 



CHRONIC FIBROUS OSTEOMYELITIS 



Fic 13 — Excised lesion slio\\n in Firs 
11 and 12 with cciitnl ca\itj (A) 


The following two cases were detected as a 
result of X-raj examination because of symptoms 
suggestive of mild arthritis of the knee A ten- 
X ear-old girl had had slight pains m the right knee 





Fu 14 — Photoinicrogr'iph of tissue fiom 
cavitj shown 111 Fir 13 


at intervals, for two months 
Phj'sical examination was 
negative A rontgenogram 
(Fig 15) show’cd an oval 
area of reduced density m 
the lateral portion of the 
femur three inches above the 
knee Pathological examina- 
tion of the excised lesion 
revealed a dense bony shell 
and mature white fibrous con- 
nective tissue filling out the 
cavity (Fig 16 ) There 
were no areas of necrosis or 
haimorrhage and practically 
uo signs of phagocytic activ- 
ity indicative of active inflam- 
mation A similar case w'as 
that of a thirteen-year-old 
girl who for one year had 
had mildly intermittent pains 
in both knee-joints There 
had been no general symp- 
toms Physical examination 
revealed slight tenderness on 
the mesial side of the right 
knee The joint appeared 
otherwise normal A ront- 
genogram (Fig 17) unex- 
pectedly disclosed an oblong 
area of reduced density (a) 
in the shaft of the right fibula 
near its upper end There 
was a dense narrow shadow 





... siraai^'' — 

Fig 15 — Cavitj filled with fibrous tissue -ind sui rounded by 
sclerosed wall 
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about it indicative of bony encapsulation The shaft of the fibula in the involved region 
was resected subperiosteally On longitudinal section the segment was found to contain 
an oblong area filled with grayish-white soft tissue which was surrounded by a dense 



narrow cortex of bone (Fig i8) Mirco- 
scopic examination showed the cavity to be 
filled with loose white fibrous connective tissue 
There was a small amount of blood pigment to 
be seen but no giant cells or infiltrative cells 
Along the bony wall there was an occasional 
osteoclast producing bone absorption, but in 
other places newly-formed bony trabeculas were 
seen in the fibrous tissue (Fig 19) It is 
impossible to state when this lesion had devel- 
oped, but it was apparently in a quiescent state 
and had it been left alone, would probably have 
produced no disturbance in the future Cultures 
of the soft tissue were made on aerobic and 
anaerobic blood agar plates, Rosenow’s media. 


Fig 16— Photomicrograph of sclerosed deep shake agar tubes and plain broth They 
bony wall (A) and of fibrous contents of ctonlp 

cavitj shown in Fig 15 remaineo steriie 


Since we do not know 
the pathology of the veiy 
early stages of these 
lesions it IS impossible 
to say w h e t h e r they 
began as ordinary pyo 
genic inflammatoiy proc- 
esses or whether the 
changes here observed 
were continuous through- 
out the entire progressive 
period of the lesion 
But the fact that those 
opeiated on during the 
active period showed no 
leucoc)'^tic or lymphocytic 
infiltration favors the 
latter view The tissue 
filling the cavity during 
the active stage bears 
some resemblance to that 
lining the cavity of a 
bone cyst, and its brown 
areas containing giant 
cells resemble giant-cell 
tumor which Barrie 
called haemorrhagic oste- 
onn elitis The localizing 
tendency and the sur- 




CHRONIC FIBROUS OSTEOMYELITIS 


rounclmg osteosclciosis aic much less consistent with bone cyst and giant-cell 
tunioi, than with pyogenic osteomyelitis Osteitis fibiosa cystica may heal 
by filling out of the cavity with fibious tissue and subsequent incomplete 
ossification veiy similai to the end stage seen in some of these lesions 

The etiolog}' of the eleven cases that have been obseived has been very 



Fig i 8 — Pho 
tograph of section 
of fibula of Fig 
17, shotting caviU 
filled ttith gra\ish 
fibrous tissue md 
surrounded bj a 
bonj cortex 


impel fcctly 1 n v e s 1 1- 
gated Thei e appeal ed 
to be nothing m the 
histones that had any 
bearing on the cause 
except the infected 
open vound on the leg 
111 the case of involve- 
m e n t of the ilium, 
which may have been 
the poital of entry of 
the mici oorganism In 
foui cases no bacteri- 
ological examination 
W'as made In two 



Fig 19 — Photoiniciognph of bonj ttill 
(a) and of fibrous contents of ca% ity (b) 
sbottn in Fig i 


cases staphylococcus am eus gi ew m the cultui es In the 1 emainmg fi.ve cases 
the cultures remained sterile, but in only twm w'eie both aeiobic and anaerobic 
cultures made that might have peimitted the giowTh of any foim of pyogenic 
organism Konjetzny {Aichw fui Klimsche Chningic, vol cxxi, p 567, 
1922) and Losser {Deutsche Zeifsclu f CJm , vol clxxxv, p 113, 1924) 
regard so-called browm tumors as the lesiilt of hasmorihage that sets up 
an active absorptive process wnthin the bone However, the absence of a his- 
tory of traumatism and the nature and duiation of the changes are entirely 
inconsistent wath an explanation on a purely tiaumatic basis Axhausen 
{A)chiv f Kim Chir , vol ch, p 72, 1928) has described ancemic infarcts of 
bone He believes that in the process of organization of such areas there may 
be connective tissue invasion of the necrotic field with absorption, haemorihage, 
and cyst formation or fibrous tissue replacement with the establishment of 
connective tissue islands similar to those observed m some of the cases here 
described It is possible that embolism and infarction play a role in the pro- 
duction of some of the lesions m this group as the last three described, but 
bacterial infection must also be present as the clinical manifestations in some 
cases and pathological changes could not be accounted for on the basis of 


aseptic necrosis alone 


The most probable explanation of these lesions appeals to be that they 
are produced by organisms of low virulence belonging to the pyogenic group 
but not setting up the tisual cytological reaction of pyogenic inflammation 
This IS lendered more plausible by the fact that stieptococcus viridans has 
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grown in cultures of bone cysts and osteitis deformans and it has been culti- 
vated from inflammatory changes in rheumatism, such as the Aschoff bodies 
of the heait and the nodules m the skin in which fibroblasts, giant cells, and 
polyblasts may predominate over leucocytic cells They constitute a border- 
line group of lesions which require further investigation from an etiological 
standpoint but their pathological and clinical characteristics warrant us in 
letaimng them as a sub-head of chionic osteomyelitis Some of them may 
be organized infarcts infected by micioorganisms of low virulence 
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RETR0CJ5CAL INTERNAL HERNIA 
By Willi vAr B Collv. iAED 


j\ND 

JosKPii P IIoGULT, MD (By Imitation) 
oj Ni \\ Yokk X Y 

Retroperitoneal henna is a very laic condition, only a small niimbei 
of cases liaAe been reported in the literature Loid Mo5mihan^ in his Arris 
and Gale lecture on “The Anatomy and Suigci}^ of the Pciitoneal Fossae” 
gives us the most lucid and detailed dcsciiption of this condition The most 
common form of retroperitoneal henna occins m the duodenal fossre These 
fossae were mentioned b} Hensing - in 1742 and also by Walde}''er^ (1868), 
who made a very caieful study of the anatom}' of the peritoneal fossae and 
published an excellent description thereof 

As to the origin of these fossae, Treitz ^ attiibutes their existence to the 
embryonic movement of the intestinal canal Waldeyei suggests a vasculai 
theory, based upon the idea of the close relationship of the fold and the 
inferior mesenteric vein Accoidmg to Treves,*^ the inferior duodenal fold 
represents the remains of the mesoduodenum He states “More peritoneum 
IS required by the caecum and ascending colon, and it is obtained from that 
of the posterior parietes, and in great measure by the unfolding of the meso- 
duodenum ” Moynihan holds that these folds are to be 1 egarded as fusion 
folds between the original left, afterward anterior, surface of the ascending 
portion of the duodenum and the right or anteiioi surface of the descending 
mesocolon folds, which date their oiigin from the time when these two peri- 
toneal surfaces are 111 close apposition Such a time is at the end of the 
third or the beginning of the fouith month Accoidmg to Toldt’^ it is only 
m the eighth month of mtra-uterme life that the folds are foimed, although, 
m one of his figures he shows the folds quite distinctly developed 111 the 
fifth month 

In his publication of 1897 Moynihan had collected fifty-seven cases of 
left duodenal hernia, to which, in his second edition of 1906, he added sixty- 
three cases more 

The ileocolic or ileocascal heinia is much more rare Santorini^ in 1775 
fivst described the fossa in this region According to Moynihan no fuither 
mention was made of it until 1834 when Huschke described two fossae 
hounded by three folds, made evident by ti action on the vermiform appen- 
dix In 1857 Treitz i'’ described a third or “subcascal” fossa In regard to 
this Moynihan quotes Treitz, a*; follows “Sometimes theie is but a trivial 
excavation, at other times there is a sac the length of the finger, the fundus 
of which lies between the two layers of the ascending mesocolon The ori- 
fice looks downward and to the front toward the fiee extiemity of the caecum, 
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which it IS necessaiy to lift up in order to expose the fossa ” It would seem 
that our own case belongs to this variety 

Moynihan describes the folds and fossae as follows P 7 iniaiy folds (i) 
The ileocolic (or anterioi vascular) fold, (2) The accessory ileocolic fold, 
(3) The ileo-appendicular fold, (4) The meso-appendix (mesenteriolum, pos- 
terior vascular fold) 

The fossae formed by these are (i) The ileocolic fossa, (2) The acces- 
sory ileocolic fossa, (3) The ileo-appendicular fossa 

With regard to the retrocohc or retrocaecal fossa ( fossa ccecalis, Huschke, 
Waldeyer, fosses post-ccscahs, Tarenetzky, siibccscal fossa, Lockwood and 
Rolleston, lehoccscal fossa, Jonnesco, ictiocohc fosm, Treves, Berry, letio- 
evei sio hypogasti ica dexti a sen mfei tot dexti a, Gruber , 1 ecessiis 1 etj ocoheus, 

Brosike), Moynihan believes that, on the 
whole, tlie most accurate name for this 
fossa, and the one which he adopts, is 
leUocolic He states “In order to see the 
pouch it IS necessary to turn the caecum 
upward There will then be exposed a 
fossa of variable size and capacity situated 
behind the caecum and the lower part of 
the ascending colon In some cases the 
whole length of the index finger can be 
comfortably laid in a sort of peritoneal 

no i-Retroc3=cai hern.a Moy.uhan u.be which cxteiids Upward to the kidney ” 

In discussing the frequency of this condition, Treitz refers to but two 
examples the case of Snow and that of Wagner The latter case Moyni- 
han does not accept as authentic He states that “Many of the cases recorded 
as examples of retrocohc hernia, and accepted by most authors, including 
Jonnesco, cannot be regarded as authentic ” He reviews sixteen such cases 
and gives the leasons for excluding them 

Relative to the symptoms, diagnosis, and treatment of peiiciecal hernia 
Moynihan states as follows 

“As might be expected, a hernia into one of the fossse around the caecum does not 
actualh gne rise to symptoms unless strangulation occurs 

“Among the recorded cases, m but two (Atherton and Mansell Moullin) was any 
history of previous abdominal symptoms obtained 

“In Atherton’s case the patient complained of pain and soreness m the lower part 
of the abdomen on the right side These symptoms led to a diagnosis of chronic appen- 
dicitis, and the removal of the appendix After the operation the patient developed acute 
intestinal obstruction, due to the strangulation of a loop of ileum m the retrocohc fossa 
“In the case recorded by Mansell Moullin the patient gave a history of four pre- 
\ious attacks similar to the one which proved fatal 

“In the large majority of cases the symptoms are those of acute intestinal strangula- 
tion of intestine, sudden severe abdominal pam, followed by vomiting, absolute constipa- 
tion, and rapidly increasing distention of the abdomen 

“As a rule tliere are no means of arriving as an accurate diagnosis In some cases 
resistance has been felt on palpation over the right iliac fossa 
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“In one case (Mansell Moullin) a fairly well-defined swelling could be felt, rounded 
above 

“Of the cases recorded, laparotomy lias been performed in eight, with four recov- 
eries and fourth deaths The fact that m two of the foui fatal cases (Nasse and 
Funkenstein) the cause of death was the inhalation of vomit, is an instructive 
comment on the necessity of washing out the stomach in cases of intestinal obstruction, 
before operating ” i 'i ' I I f IP ] 

In operations of toda)^ it will be seen that the latest method of spinal 
aneestliesia would be the method of choice in such cases 


Case — (Coley-Hoguet ) T P 
suited Doctor Coley in August, 1928 
of abdominal discomfort, 
chiefly on the right side, over 
a period of six or eight 
months The feeling of ful- 
ness in the abdomen his fam- 
ily physician had attributed 
to gas This discomfort 
slowly became more and more 
marked until at the end of five 
or six months the patient was 
unable to carry on his regular 
work There was no loss of 
weight, and most of the time 
he was able to be up and 
about The attacks of discom- 
lort seemed to bear no rela- 
1 1 0 n s h 1 p to his diet or 
exercise, they were most no- 
ticeable on lying down 

On careful physical exam- 
ination Doctor Coley found a 
man of medium height, 
weighing about 150 pounds 
His general appearance was 
that of a healthy individual 
Examination of the abdomen 
(prone position) showed no distention 


male, thirty-nine 
He gave a history 


years of age, a carpenter, con- 
of having had occasional attacks 



Fig 


-Showing relations of ctecum and ileum to posterior 
peritoneal pouch 


Palpation failed to reveal any external hernia 
or any intra-abdominal tumor On the right side — the side on which he had discomfort — 
midway between the costal arch and the crest of the ilium, on pressing down Doctor 
oley could feel distinctly the sensation of bowel or omentum slipping through a ring , 
then on releasing the pressure he could feel the same bowel or omentum returning It 
gave one the exact sensation of reducing a moderate size scrotal hernia through the 
inguinal ring, which required very little presure for reduction and which, on releasing it, 
the sac would again refill, only the process was reversed After several careful examina- 
tions Docto Coley came to the conclusion that m the present case we were dealing with 
a retroperitoneal hernia which, when the bowel or omentum entered the sac, caused the 
iscomfort described Doctor Coley advised an operation The patient was sent to the 
ospital for Ruptured and Crippled, where a senes of rontgenograms proved negative 
octor Coley had a number of his colleagues examine the patient, telling them his opinion 
■n advance, but he could get none of them to agree with it They did agree, however, 
lat inasmuch as the patient was suffering from some condition m the abdomen, which 
prevented him from carrying on his work, one was justified m performing an exploratory 
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operation I was called away from town at this time and turned the patient over to my 
son, Doctor Hoguet and Doctor Bradley L Coley for operation This they performed on 
August 17, 1928, and their description of the procedure follows 

Opoation — It was thought that there might be a deficiency m the abdominal wall 

so a right pararectal incision was made with its 
centre at about the umbilicus The fascia of the 
external oblique and the anterior sheath of the 
rectus was found to be very much thinned out in 
the lower half of the wound, but there was no 
true hernia A long, slightly inflamed appendix 
was found lying in a pouch of peritoneum This 
was about the size of a grape fruit Its walls 
extended upward and were attached to the sides 
and front of the cmcum at about two inches from 
its lower end (Figs 2 and 3 ) There was an 
opening about two inches in diameter in the 
anterior wall of the pouch through which about 
SIX inches of terminal ileum had herniated into 
the pouch This ileum was pulled out, the walls 
of the pouch were cut away, and the appendix 
removed in the ordinary way On account of 
the weakness m the abdominal wall it w'as closed 
by overlapping the fascia 

The patient made an uneventful recovery and 
IS ill good condition at the present time (Ma>, 
1929), nine months after the operation 
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ACUTE ABDOMINAL PAIN, ASSOCIATED WITH 
SPINAL CORD SHOCK 

By John Stewart Rodman, M D 

or PniLADKLPIlI Penna 

That acute, even agonizing ahdommal pain, accompanied by rigidity and 
vomiting, is at times associated zoith inpiues to the spinal coid, or its nerve 
roots, IS apparently not duly appreciated The object of this paper, there- 
fore, IS to stress the fact that these symptoms may be due entirely to the 
nen^e injury and that there need not necessarily be any injury to an abdominal 
viscus to account for such an occuirence The following case forcibly 
impressed me with the importance of the necessity of recognizing the 
above facts 

Case I — A man, thirtj-two years of age, was admitted to the surgical service 
of the Presbyterian Hospital April 2, 1927, having fallen a distance of fifty feet from 
a scaffold His chief complaint on admission to the hospital was pain in the back 
and inability to move legs At the time of the fall, on striking the ground, he landed 
on his back, he did not strike any object before hitting the ground but a heavy plank 
IS said to have fallen across his abdomen, following him down 

He gave a history of rheumatic fever fifteen years ago During army service in 
France in 1917 he was struck on the head by a wooden beam Has been nervous and 
“flighty” ever since Habitually constipated, bowels moving only once each week 

On admission he was in great pain and very badly shocked His temperature was 
973 ) pulse 66, respirations 20, blood pressure 80/20, facies is apathetic, lips cyanotic and 
skin cold and moist 

There was a fairly large laceration of the scalp on posterior part of skull, which 
had been sutured and dressed in the receiving ward — otherwise negative except for 
carious teeth Neck — Negative Chest — Is clear to palpation, percussion and ausculta- 
tion Heait — Apex beat in fifth interspace in mid-clavicular line First and second 
sounds are heard No murmurs and no arrhythmia present Abdomen — Is scaphoid, not 
tender, no masses, no fluid, slight muscle guarding in both upper recti Patient has 
great deal of pain in lumbar region Tenderness over lower thoracic and lumbar spine 
No deformity of spine is demonstrable 

Exheimhes — Patient is unable to move legs Has absence of reflexes Anesthesia 
up to SIX inches below the level of Poupart’s ligament, and about the rectum No loss 
0 sensation of skin over penis but there is loss of sensation over the scrotum 

Rectal — Bladder slightly distended Sensation of fullness in the post-vesical region 
adder cathetenzed sixteen ounces of urine — blood tinged Six hours after admission — 
atient has not reacted from shock Temperature is still subnormal, pulse slow and 
respirations 20 Blood pressure is still 80/20 He complains bitterly of pain in the 
abdomen, which is continuous Abdomen is flat, board-like in rigidity and shows gen- 
eralized tenderness No fluid can be detected There is an occasional flicker of 
peristalsis Heart sounds resonant throughout entire abdomen Leucocyte count 19,100, 
white blood cells, polymorphonuclears 89 per cent , urine shows 200 to 300 red blood cells 
ft was decided to perform an immediate exploratory laparotomy on the probabil- 
dy that the patient was suffering from a ruptured viscus in addition to his spinal cord 
°CK This was done under nitrous oxide, oxygen anaesthesia through a right rectus 
incision This proved to be entirely negative, however On the following day, patient 
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vomited frequently a large amount of dark brown fluid Stomach was washed out and a 
Jutte tube allowed to remain for drainage On following day, the second following 
exploratory laparotomy, he was still vomiting although his general condition was fair 
in spite of this fact Complete paralysis and loss of sensation of lower limbs persist 
Given 500 cubic centimetres of lo per cent glucose in normal salt solution intravenously 
Vomiting ceased on third day after accident Again given 500 cubic centimetres of 10 
per cent glucose in normal salt solution The neurologist to the hospital. Dr W B 
Cadwalader, gave the following report 

“Man is completely paralyzed in both lower limbs for motion and all forms of 
sensation He has retention of urine and faeces Both limbs are flaccid The patellar 
and Achilles’ reflexes are absent, on each side Irritation of soles of feet produces 
no movement of any kind He cannot recognize when toes or feet are moved by the 
examiner His sensation for light touch and pin prick is abolished m each lower limb 
as high as the line corresponding to about two inches below the anterior super or spines 
of the iliac bones of each side anteriorly and a corresponding point posteriorly Cremas- 
teric reflex is absent This would indicate a lesion of the spinal cord or of its roots, 
the upper limits of which would not extend higher than the first lumbar root or seg- 
ment This would correspond to the body of the twelfth thoracic vertebra There is 
marked tenderness over the ninth and tenth, eleventh and twelfth thoracic spines The 
X-ray examination of today shows a crush injury of the body of the twelfth thoracic 
vertebra corresponding to the clinical signs of the lesion in the cord The cord is prob- 
ably crushed at this level Would recommend laminectomy to expose this area of the 
cord It IS most likely that the man has had, because of this injury, haemorrhages and 
destruction of the intramedullary tissues of the cord at this level For this reason, 
therefore, removal of compression will probably lead to partial recovery of function 
but not necessarily complete recovery I see no reason to do a lumbar puncture Upon 
examination of scrotum there is impaired sensation, a sharp pm prick feels dull There 
IS anaesthesia about rectum Pressing the testicle gives pain The lesion is below the 
tenth dorsal segment of cord and above the sacral segment’’ 

Given 1000 cubic centimetres normal salt solution by hypodermoclysis and 250 cubic 
centimetres intravenously April 7, 1929, laminectomy was done by Doctor Rodman, 
eleventh and twelfth thoracic and first lumbar vertebrae exposed Crush fracture of the 
twelfth thoracic vertebra found Spines and laminae of the exposed vertebra removed 
No direct pressure on cord found and no extradural bleeding On opening dura, cord 
exposed for a distance of about three inches No oedema, no hneniorrhage and no visible 
evidence of contusion of the cord found Wound closed m usual way with rubber dam 
dram to dura (interrupted silk m dura, catgut in muscles, silkworm gut in skin) 
Patient reacted w'ell from the operation 

Piogtcss Notes — The general condition of the patient improved somewhat for a 
time and the laminectomy wound healed by first intention, the stitches being removed 
on the tenth dav following operation, at which time there had been no improvement m 
the parahsis A c\stitis developed three weeks after operation, it haaing been neces- 
sary to catheterize the patient since his injury At this time the neurologist made the 
following note 

“Completeh paraljzed for motor and sensation as before No voluntary motion in 
lo^^er limbs below the hips Irritation of soles of feet produces no motion of any kind 
There are no automatic reflex phenomena When the lower limbs are pricked with a 
pm he does not feel it until the upper third of the thigh is reached anteriorly He can- 
not recognize movement of the toes nor movement of the feet by examiner Deep sensa- 
tion as well as superficial sensation is abolished He sajs he can feel in his lower limbs 
when he is being washed but I can find no evidence of the return of cutaneous sensa- 
tion His answers are misleading and he might give the impression of having sensation 
if the examination is not carefully made Recovery at the present time would seem 
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unfavorable but it is too soon to give a definite opinion Partial recovery might occur, 
but I regard it as very doubtful ” 

The situation remained unchanged except that the cystitis cleared up and a bed 
sore at the tip of the spine appeared six weeks after injury Seven weeks after injury, 
Doctor Cadwalader made the following notes 

“Examination for sensation shows that it is abolished to about the same level as 
before, but he can occasionally recognize pm point as painful in the anaesthetic limbs 
This, however, is very irregular, uncertain and not felt in a normal manner I would 
conclude that although there is an apparent slight recovery of sensation, it is by no 
means sufficient to warrant an opinion that any satisfactory improvement will occur 
His motor paralysis has not improved ” 

A further neurological examination made on June 6, a little over two months after 
the injury, showed complete paralysis of lower limbs Vesical and rectal paralysis Sen- 
sation complete anaesthesia of touch (light) up to third lumbar segment, complete 
analgesia (pain and pm prick) up to second lumbar — hyperalgesia above Deep pressure 
sense present in feet, said to have been absent before Slight evidence of return of 
sensation Fracture of twelfth lamina without dislocation and operative findings indi- 
cate hematomyeha (hamiorrhage within cord) 

Save for the fact that pressure sores developed on each heel, the patient’s condition 
remained unchanged until his transfer to the Philadelphia General Hospital on Novem- 
ber 28, 1927, some eight months following the injury 


In a search of the available lecoids of the cases of spinal coid iiijuiy 
occurring in the hospitals with which I am connected (Presbyterian, Bryn 
Mawr and Woman’s College Hospitals of Philadelphia), only one other case 
was found in whom abdominal pain was present This record is as follows 


Case II— A man, thirty-nme years of age On the night of December 8, 1928, 
patient jumped out of a second-story window m an attempt at suicide He was brought 
to the Presbyterian Hospital and on admission was complaining of severe abdominal 
pain in the right hypochondrium At that time he was m a condition of mild surgical 
shock and was admitted to Dr E B Hodge’s service Because of the abdominal pain 
and marked rigidity a rupture of the liver was suspected He was mentally confused 
and had sustained also a laceration of the scalp In about two hours the abdominal pain 
and rigidity in the right hypochondrium had subsided, and the patient’s color had returned 
to normal, but he was detained for further observation Blood pressure 120/85 The 
detailed history and physical examination will not be repeated here In the light of 
the subject under discussion the only revelant facts are that he is single, has been very 
nervous and uses alcohol to excess There is tenderness over the lower lumbar region 
of the back showing on the left side an area of ecchymosis Palpation here reveals some 
tenderness There was no paralysis or altered sensation m lower extremities, although 
oth knee-jerks were markedly diminished No Babmski or ankle-clonus The elbow- 
jerks were entirely absent bilaterally An X-ray of the lower lumbar spine and pelvis 
revealed a fracture of the lateral processes of the third and fourth lumbar vertebra; 
as well as slight tearing v,f the rim of the left acetabulum Lumbar puncture obtained 
c ear cerebrospinal fluid under twenty millimetres hBemoglobm pressure The blood Was- 
sermann was negative as was the Kahn precipitation test The neurologist’s report 
expressed the opinion that the patient was in all probability suffering from an alcoholic 
psychosis with the possibility of a beginning paresis 


In a somewhat exhaustive search through the literature I have been unable 
to find another case m which abdominal pain and rigidity complicating spinal 
cord injury was so severe as to lead to an abdominal exploration The fact 
that this was done in the first of the two cases now being placed on record 
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and that the abdominal findings were entirely negative is, so far as I am 
able to determine, the first absolute proof that such s)nnptoms can occur 
without injury to any abdominal viscus One finds mention of either abdomi- 
nal pain, rigidity or vomiting associated with spinal cord injury in a few iso- 
lated cases similar to the second case here reported in which the experience 
of the first case was of great help m determining the course of watchful wait- 
ing during which these symptoms disappeared Thus in the third case 
reported as one of a series of three showing spinal cord injury by Brickner 
and Milch,^ abdominal rigidity and later distention was a part of the clinical 
picture m a case showing fractures of the eleventh dorsal and the first and 
second lumbar arches, as well as the left lateral process of the second lumbar 
vertebra In this case laminectomy was done exposing the cord from the 
eleventh dorsal to the third lumbar vertebrje and a clot was removed from 
about the cauda equina which was found very cedematous but otherwise intact 
It has long been known that abdominal pain may be caused by extra- 
abdominal lesions and that, vice veisa, abdominal lesions themselves may 
cause extra-abdominal pain We are all entirely familiar with the difficulty, 
at times, in making a differential diagnosis between pneumonia, especially of 
the lower lobes, and appendicitis Especially has this difficulty been increased 
in my experience in the extremes of life Goldbloom ^ states that while it 
IS well recognized that such lesions as pericarditis and pleuritic effusions may 
be associated with abdominal pain that this association is not nearly so well 
appreciated in other, even more common, extra-abdominal diseases as ton- 
sillitis, the infectious fevers, etc He further states that empyema caused 
such “dominant” abdominal symptoms m two of his cases as to lead to the 
diagnosis of peritonitis being seriously considered In both of these cases, 
the abdominal symptoms quickly subsided after thoracotomy The acute 
pain referred to the abdomen in the gastric crisis of tabes has led to nega- 
tive findings by laparotomy as we know Peck ® states that he has seen gastro- 
enterostomy performed in such cases and refers to other extra-abdominal 
lesions causing severe abdominal pain as the thoracic ones mentioned above, 
angina pectoris and thoracic aneurysm 

Undoubtedly the most important contributions made to the understand- 
ing of traumatic lesions of the spinal cord were those made by Riddoch 
and Head ® in 1917 when they published a detailed study of cases m whom 
the cord had been divided at varying levels by war injuries It is to them 
that we owe our present-day conception of spinal cord shock These studies 
made definitely clear the fact that the spinal cord does not regenerate after 
injury but that many reflex acts, as partially emptying the bladder, reappear- 
ance of the patella tendon reflexes and reflex movements of the lower limbs, 
may be found in the stage of “mass reflex” which occurs after complete divi- 
sion of the spinal cord Such a stage of “mass reflex” may last many months, 
indeed many years, as m the case originally reported by Stewart and Harte ^ 
and studied nineteen years later by Cadwalader There is no reference in 
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these epoch-making articles, however, of such acute abdominal pain having 
been present as was observed in the fiist of the cases herein reported 
It IS quite beyond the scope of this paper to attempt a complete explana- 
tion of acute abdominal pain, due solely to spinal coid injury This matter 
has engaged the attention of some of our best neurological minds recently 
We know that pain and temperature fibies enter the cord via the posterioi 
nerve roots and then cross the commissure to ascend to the thalamus via the 
anterolateral tracts of the opposite side It has been believed that m the dor- 
sal region one or two segments onty are necessary for such crossing and that 
four to six segments m the cervical region may be so involved The recent 
views of Forster, however, make it seem likely that this ciossmg is imme- 
diate Head, Elsberg, Forster and otheis have shown that as these fibres 
ascend they may occupy a lamellar position Pollock and Davis ® m recalling 
Holmes’ study of unilateral lesions of the spinal cord state that from his 
observations it could be concluded that the fibres from the lower segments 
occupy a position lateral to those fiom the iippei The)’- believe that in intra- 
medullary tumors of the upper dorsal region the fibres conducting pain, heat 
and cold are distributed from within outward 

This matter of the association of abdominal pain with spinal cord lesions 
came in for a part of the discussion during the German Neurological Con- 
gress, at Vienna, in 1927 Thus Schwab ** states that section of the cord at 
the first dorsal segment abolishes all pain m the internal organs of the chest 
and abdominal cavity while at the sixth dorsal segment section abolishes pain 
m the organs of the abdominal cavity and pelvis Forster is of the opinion 
that pain from the abdominal oigans is is earned largely by way of the sym- 
pathetic nervous system, especially over the peri-arterial net of the aorta and 
the visceral arteries It is uncertain, he thinks, whether and to what degree 
the afferent fibres of the vagus and the phrenic neives also serve as 
pain transmitters 

While not so prominent a feature as pain, abdominal rigidity was pres- 
ent to a marked degree in the first of the two cases here reported and par- 
tially, at least, led to the presumption that there had been an mtra-abdominal 
mjury A Hoffmann found that rigidity of the abdominal walls is usually 
ue to a reflex action through the intercostal and lumbosacral nerves , while, 
therefore, it is usually produced when the parietal peritoneum is irritated it 
®ay be easily produced through direct action on the intercostal and lumbo- 
sacral nerves, as occurs for example in kidney injuries when there is inflam- 
niation in the region of the spine Irritation of the posterior roots may also 
produce rigidity and thus lead to errors 111 diagnosis Hoffmann states that 
jnaiiy a case of gunshot injury to the kidney or of perinephritic abscess has 
sen subjected to laparotomy because the abdominal rigidity suggested that 
oue was dealing with an intra-abdommal lesion He quotes Weil as stating 
at in the literature cases of crushing wounds of the vertebral column are 
reported m which this symptom was present to a high degree Since, there- 
ore, abdominal rigidity is a reflex process, it follows that it occurs in irn- 
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tations of the paiietal peiitoneuni as long as the shoit reflex aic js intact, i e , 
it will occur even aftei section of the spinal cord in the middle oi upper 
thoracic segment It has been known, although perhaps not generally appre- 
ciated, that disease of or changes in the abdominal walls might be respon- 
sible for abdominal pain and rigidity We are familiar with the fact that 
intercostal neuralgia may closely simulate the symptoms of chronic appen- 
dicitis , J B Carnett having stressed this fact Two cases are reported by 
Pomemunski in which these symptoms were due to changes in the wall 
and injury to the intei costal nerve in connection with resection of the ribs 

In the first of the two cases which I am now reporting the diagnosis of 
traumatic haematomyelia has been substantiated beyond reasonable doubt 
This opinion, originally expressed by the neurologist to the hospital, Doc- 
toi Cadwaladei, was made more certain when I failed to find damage to the 
cord Itself in performing a laminectomy as included in the case history The 
present condition of the patient about one year after operation is substan- 
tially the same as when operated upon He does, howevei, complain occa- 
sionally of a numb, burning sensation on irritation of the skin of the lower 
limbs This phenomenon resembles that described by Forster and others 
to which the name “hyperpathia” has been given and is rather characteristic 
of incomplete destruction of the pain fibres in the anterolateral regions of 
the cord m these tiaumatic cases 

Since the subjective sensation of pain must depend upon the cerebral 
registration of afferent impulses, it follows that only in such incomplete lesions 
IS It possible Complete anatomical section of the cord does not cause pain 
because of this fact The fact, also, that at no time has this man established 
a complete stage of “mass reflex” makes us feel all the more certain that 
the diagnosis of hasmatomyeha is correct, for Riddoch believes that it is only 
in complete transverse cord destruction that “mass reflex” is fully established 

I believe that the explanation of the acute abdominal pain and muscle 
rigidity in this case, then, is in all probability due to irritation of the posterior 
roots by the crush fracture of the twelfth thoracic vertebra It seems unlikely 
that the autonomic nervous system played an appreciable part in the produc- 
tion of the pain in this case, since pain arising from this source is thought 
to be dull in character and not nearly so severe as in this instance It is true 
that a heavy board is said to have stiuck him across the abdomen, following 
him downward in his fall Had this pain been less severe and more imme- 
diate, we might have attached more importance to this fact but believe that 
nothing short of root irritation could liaA'e been responsible for such extreme 
agonizing pain as this man complained of Surgical shock as well as spinal 
cord shock no doubt played a part in the delay of the onset of the pain 
Absence of reflexes at this time in the lower extremities with complete paraly- 
sis attest the latter, as the well-known picture of surgical shock showed this 
to be present 

I repeat that the principal object of this paper is to stiess the fact that 
se\ ere abdominal pain, rigidity and vomiting may occur as the i esult of spinal 
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cord in j Illy alone, and need not necessarily be accompanied by any intia- 
abdonnnal lesion 
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SOiNIE UNUSUAL TYPES OF ABDOIVIINAL HEMORRHAGE * 
By Herbert A Brece, F R C S , Eng 

OF Toho\to, Cvnada 

I AM reporting four cases of abdominal haemorrhage of unusual interest 
and considerable rarity, which caused a serious emergency and called for 
immediate operation 

1 Intraperitoneal haemorrhage due to a teratoma of the ovary 

2 Intraperitoneal haemorrhage due to spontaneous rupture of the liver 

3 Haemorrhage into the abdominal wall due to spontaneous rupture of 
the deep epigastric artery 

4 Fatal spontaneous extraperitoneal ha;morrhage m a haemophiliac 

Case I — Intiapoitoucal hamotihagc due to a tetatoma of the ovaiy Miss D, 
se\enteen jears of age, white February i, 1926, she complained of severe crampy pains 
low dow’ii in the abdomen, which her mother thought were due to the onset of her 
menstrual period Two da3's later her phjsician was called, and attributed the pain 
to uterine contractions It subsided wnth a sedative and she was quite well until a fort- 
night later when she w'as seized with severe pain over the lower abdomen, and wa' 
sent into the Wellesle3 Hospital 

Examination on Admission — She was decidedly masculine m appearance, with deep 
\oice and moderate grow'th of hair on the face, skin pale, temperature 101° F, pulse 
140 , heart sounds normal , a few' rales at the bases of the lungs , leucocyte count 25,600 , 
P0I3 morphonuclears 88 per cent , urine negative Both recti on guard, abdomen doughy 
to the touch, with tenderness on both sides below' the umbilicus, more marked on the 
right than the left Luer dulness present 

Vaginal examination under amesthetic show'ed the clitoris to be about four times 
the normal size with a w'ell-developed glans The labia were poorly developed The 
pubic hair had the masculine distribution The uterus was very small, and on its right 
side an elastic mass the size of a goose egg could be felt 

On opening the abdomen about four ounces of dark red blood exuded A tumor 
about the size of a tangerine orange was seen h'lng to the right of the uterus, with a 
loop of small intestine adherent to it It had the appearance of a tubal gestation After 
separating the gut and freeing the mass from the right cornu of the uterus, the growth 
was found to invohe the right o\ar3 onh The whole mass was removed, avhen the 
capsule of the growth w'as found to be ruptured, w'lth blood and necrotic material oozing 
from its upper surface One thousand cubic centimetres of 5 per cent glucose was given 
intrarcnoush on the table 

She made good progress for about a week, w'hen signs of internal hccmorrhage 
appeared, and examination reaealed the left chest flat on percussion, w'lth distant and 
feeble breath sounds The temperature rose to 106° F She became rapidl3 w'eaker, and 
died March i, fourteen daa s after the operation 

A complete post-mortem examination was not permitted, but the abdominal inci- 
sion was enlarged Nothing of note was found m the peritoneal cavit3 The diaphragm 
was detached from the ensiform cartilage and incised verticall3' and laterally When 
the left pleural sac was opened about two quarts of fluid blood ran out The lung was 
represented bs a hard fibrous mass the size of a grapefruit, densely adherent to the parietal 
pleura, the adhesions being so strong that all the lung could not be removed The right 
lung was smaller than normal and invaded with dark areas There was no blood in the 

* Read In title 
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pleural cavity The heart and pericardium were iioiiiul in appearance The hmss were 
removed for microscopic examination She had bled to death into her left plcuial cavity 

The following report was qnen b> Dr G W Loiighced, Pathologist to the 
Welleslej Hospital J^licroscopic cxanimation shows ilic limp to present two distinct 
pictures " The greater portion is exlrcinelN h einorrhagic, the alveoli being filled W’ltli 
red blood cells, and there is some ccdenia Other portions of the lung show' the alveoli 
filled with groups of small cubical cells sc\cral la\crs deep, which resemble closely 
Laiighans’s cells of the chorion Co\tring these arc large ninltiimclealed cells which 
stain deepU and look like tvpic.d s\nc\ti.il cells Surrounding both these embryonic 
cells are areas of h'cmorrhage 

Diapiioiij —“Chorion epithelioma ' of the lung secondnn to Icrnloma of the m.irj 
Doctor Lougheed examined the tumor removed at operation, and uported as follows 
Tissue received consists of 
an irregular ovarian tumor 
about two inches m diameter, 
together with the tube On 
section the cut edge of the 
ovarian tissue is dark red in 
color and ver^ friable There 
are areas which appear to 
be necrotic The tube is 
attached to the ovarv, and 
at this point there is a hard 
mass the size of a hazel nut 
Tins appears to be either 
new formed bone or a cal- 
careous deposit 

Slides made from the 
ovarian tissue show definite 
rudiments of viscera, skin 
sweat glands, cartilage and 
ganglion cells There arc 
also groups of atypical v esic- 
ular cells rapidly proliferat- 
ing, and showing numer- 
ous at3'p]cal mitotic figures 
Other cells are more adult 
m character, and show a 
tendency' to pearl formation 
There are still other groups 
of ceils of the Ijmphoid type Interspacing these arc numerous joung blood vessels 
which hav-e ruptured, flooding the areas with blood The capsule of the ovary proper 
is eroded by the vesicular cells which arc niultinucleatcd and liavc the appearance of 
being the syncytial cells of the chorion 

Diaguosts — Teratoma of the ovary undergoing chorionic epithcliomatous change 

Bland'Sutton defines this tumor as an niegular conglomerate mass con- 
taining the tissues and fragments of viscera belonging to a suppressed feetus 
attached to an otherwise normal individual He accounts foi its occur- 
rence by suggesting that the teratoma and the autosite are conjoined twins, 
the tumor of course being the result of incomplete development MacCal- 
lum supports the theory that they arise from isolated blastomeres, and gives 
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many excellent reasons for this view, but until we understand the processes 
of parthenogenesis and the pathogenesis of tumors in general, the origin will 
remain a matter of speculation 

The occurrence of ovarian teratomata is fairly common, being given as 
from 4 to i 8 per cent of all ovarian tumors but if dermoids be excluded, 
even the lowest of these figures, m our experience, is too high 

Morphologically, the ovarian ones are composed of all tissues, though liver, 
pancreas, testicle and ovary are not lepresented As each tumor is unique 
m Its composition it would tend to confirm the hypothesis of origin given 
above as supported by MacCallum, because as he says, should they arise 

from fertilized polar bod- 
ies or primary sex cells, 
one would expect more 
uniform and complete 
representation of tissue 
As 111 the case of 
other unusual abdominal 
tumors, the pre-operative 
diagnosis is very seldom 
made, surgery becoming 
imperative m consequence 
of rupture oi other dis- 
turbance due to the size 
of the growth or its 
metastatic involvement 

Case II — Inti apei itoiical 
hcvnio! ihagc due to spontane- 
ous luptm e of the hvei Miss 
N , forty years of age, trained 
nurse For the last lear she had suffered from indigestion and malaise, and about two 
months ago consulted her ph\ sician who diagnosed cholecj stitis and gav e her a special 
diet She did not impro\e, and since then had only been able to do half-time duty 

On the da\ of admission she was suddenh' seized with very severe abdominal pain 
on the right side of her abdomen and extending through to the back It was of a steady 
stabbing nature and was soon follow ed by collapse When her phj sician arrived he 
toiiiid her almost in extremis, wath cold skin, small pulse and marked pallor, and after 
administering stimulants sent her into the Welleslea Hospital 

On admission she was suffering great pain m spite of one-half gram of morphia, from 
which her pupils were still tightly contracted, the skin was slightly jaundiced and the 
pulse was iCo, small and thread} 

Ibdointnal E\aimnatwn — A board-like rigidity was present on the right side, 
extending into the right flank, with extreme tenderness on palpation over the w'holc 
right side The luer dulness was inarkedK increased, the lower edge being a hand’s- 
breadth below the costal region 

Liiinc Evanimatwn — Three plus albumen, w'lth h} aline casts and some pus cells 
Temperature 974° 

Diagnosis — ruptured mscus— probabl} gall-bladder 

Laparotonn with regional anaisthesia On opening the abdomen a large amount of 
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blood gushed out and ihcie was a noticeable absence of clots Ihe luci appealed to 
occup\ the whole of the right side and was purplish in coloi , the capsule very tense, 
and the interlobular markings absent On the antciioi siiiface, inuncdialdy below' the 
costal margin, was a tians\cisc laceration two and one-half niches in length, gap- 
ing w’idch 

As the patient was practicalh moubund the opening in tlic liver was qiiickl} packed 
with gau7e and the abdomen closed One thousand cubic cciilimetics of 5 pci cent glu- 
cose was gncii mtra\cnousl\ 

Following the operation she had a gioat deal of abdominal pain wdneh could not 
be entirch rehexed Ihe urine contained huge amounts of Ixrosuic and leucine Ihc 
bowels functioned well with enemas, init she ncxei projiLrlx rallied, and succiinibccl on 
the third day 

A partial post-mortem 
was obtained which showed 
the Iner to be twice its nor- 
mal size, the capsule xerx 
tense, and the substance rub- 
berx The spleen was normal 
in size, had no adhesions sur- 
rounding It, and all the otlier 
abdominal stiucturcs were 
normal 

On making a section of 
the Iner one found a great 
mam greenish - white areas 
mixed with purplish looking 
lixer substance, and the mi- 
croscopic appearance show n 
below IS that of a marked 
diffuse hepatitis 

The slide shows atroplu 
of groups of the liver lobules, 
xvliich are replaced bx fibrous 
tissue, red blood cells and 
bmphoc3tes Ihe remaining 
hver lobules shoxx' marked 
cloudv sxxelhng The central 
and the perilobular xems arc 
markedly congested and di- 
lated xvith reel blood cells Ihe bile capillaries slioxx early piolifcralion and mfiltra- 
hon with bmphocjtic and cndolhchal cells 

Diagnosis — Acute hepatitis xvitli tarlj atropln 



This type of case occuis not inficquently The suigeoii is asked to opeiate 
Jn a case of haemorrhage 01 ascites, 01 xvhen the diagnosis is obsctiie 

The pathological changes xvhich occiii in the hx'ei in lesions of a toxic 


oi'igin, according to Mallory, do not diftei essentially fioin changes occuinng 
in tissues elsexvhere from the same cause, and foi this leason he suggests 
l iat the terms “acute yellow atiophy, ciiihosis,” etc , should be abolished and 
lie conditions indicated in the tcim “hepatitis ” 


Casp III Hcenion liagc into iJic abdominal zvall due to spontaneous inpltue of the 
attciy Mrs M, thirty-nme years of age, two para Now about six and 
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onc-Iialf months pregnant Has ahvaj s enjoj ed good health After her usual daj ’s houses ork 
was sitting at dinner when she was suddenly seized with very severe pain in the right 
side, and collapsed Her physician was summoned and found a rapidly increasing tumor 
in the right iliac region, which he thought due to a ruptured uterus, and sent her imme- 
diatelj into the Welleslej Hospital 

On admission the tumor ivas about the size of a cocoanut 

Peh 1C examination w as not very satisfactor3 on account of the great pain from which 
the patient was suffering, but she was thought to have a ruptured uterus and W'as imme- 
diateli prepared for operation 

The incision was made a little to the right of the mid-line, over the centre of the 
tumor When the sheath of the rectus muscle was incised blood shot out with great 
force as it was under terrific pressure The hsemorrhage was found to be coming from 
the deep epigastric artery which had stripped up the muscle from its posterior sheath 
o^er a large area This stripping process had been carried out into the flank, forming a 
large hsematoma The artery w'as ligated, the blood clot removed, and the cavity lightly 
packed with gauze It was not necessary to open the peritoneum 

She made an uninterrupted recovery and gave birth to a living child at the end 
of ten dajs 

This condition is apparently very rare, as none of our obstetricians in Toronto had 
seen a similar case 

Case IV — Fatal spontaneous cvhapcittoneal licrmotthage m a Iiwinophthac Mr 
R , fortj -SIX years of age He was suddenly taken with pain m the left lower quadrant 
of the abdomen, and the following day a mass appeared which could be felt upon rectal 
examination With a sigmoidoscope, ecchymosis of the rectal wall was seen about three 
inches up the rectum 

I saw him for the first time three days later, when he was on the operating table 
His pulse was rapid, and a swelling could be seen occupying the left iliac, hypogastric 
and umbilical region, which was dull on percussion 

The abdomen was opened in the mid-line and nothing found within the peritoneal 
caMtj, but a large collection of blood clot was outside the peritoneum, where fresh 
oozing of blood was going on We thought it might be due to a sarcoma, but owing 
to its being so wadespread nothing could be done bejond packing the cavity with gauze 
Transfusions were gi\en, wath no benefit, and he died three days later 

Post-mortem examination revealed a large collection of clotted blood separating the 
peritoneum from the parietal w'all m front as high as the umbilicus, and extending back- 
ward and upward until the diaphragm w'as reached No evidence of a growth was found 
After the operation we got a historj of his having been hit with a stone on his left 
e\ebrow three jears preMouslj when great difficulty was experienced in stopping the 
bleeding He was CMdentlj a liTmophihac 
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GLUCOSE TOLERANCE AND HEPATIC DAMAGE 
By Frederick A Coller, i\I D 

\M) 

F L Troost, MD (B3 IiiMl.iLion) 

01 Ann* Aiuion, Mirn 

moM Tnr DFrMiT\ir\T or wnonn, uvnin'^iTi 01 miciiUiVN 

Maky methods have been suggested foi determining the functional 
capacity of the liver The Iivei has many functions, consequently it is 
unlikely that any one test will mcasuie accuiatcly its total physiological 
capacity Since Claude Bcrnaid discovetcd the impoitant pait phned by 
the liver m carbohydrate metabolism through the stoiage of gl} cogen, many 
attempts have been made to deteimine liver function by the obscnation of 
variations in body reactions to diiterent sugars Most of these tests have 
been discarded because of unreliabilit}' or lack of specificity We believe it 
probable that information of clinical value concei ning the glycogenetic func- 
tion of the liver can be obtained by a new interpretation of the usual glucose 
tolerance test. 


Strauss^ m 1901 proposed Iciulosc as a test for hepatic function, studying: its a]>pcar- 
ance in the urine after the ingestion of lOO grams by mouths, but later observers sum- 
marized by Rountree, Hurwitz, and Bloomfield" discard it as of no clinical laluc Witli 
the development of methods for tlic determination of blood sugar there has been a renew cd 
interest in the le\ulosc test, well summarized by Greene cl Spence and Brett ^ report 
definite changes in blood sugar curves following the ingestion of IcMilosc bj patients 
with hepatic disorders Bodansky® studied the tolerance of normal dogs for glucose 
levulose and galactose He found that levulose is less effcctne and galactose more effec- 
tive than glucose m producing ahmentarj h> pergh cenua He” then studied carbolndiate 
tolerance in eNpcrimental Iner derangements due to chloroform and phosphoius poison- 


ing, finding the levulose tolerance tests valuable in measuring luer iinohcmcnt in these 
conditions Lowered tolerance for glucose and galactose was likewise associated with 
severe liver injurj, but he states that glucose cannot be used as a function test because 
other factors may influence the tolerance for this carbolndrate The occurrence of 
hypoglycemia followung hepatic poisons has been shown by Frank and Isaac," using phos- 
phorus in rabbits , Williamson and Mann ® in dogs following the administration of chloro- 
form and phosphorus Izume and Lew'is® found hjpoglycemia in rabbits after adminis- 
tration of hydrazm and state that this is due to a failure of normal glycogenosis as 
a result of w'hich the supply of glucose available is diminished because of injury to the 
liver Mann“ in his extensive studies of physiology following total removal of the liver 
showed a constant decrease m blood sugar levels and a close correlation betw'een this 
level and the clinical condition of the animal Mann and Bollman’’^ studying partial!}' 
hepatectomized animals found the blood sugar levels decreased, but regardless of the 


amount removed an adequate level was always maintained and the rate of recovery of 
the blood sugar level was prolonged after the removal of a considerable portion of 
the liver The study of function following partial hepatectomy is difficult because of 
e great regenerative power and the excess capacity of the liver Fishback’" has shown 
at regeneration occurring as hypertrophy of the remaining lobes wull be complete m 

rom SIX to eight weeks with an actual restoration of four-fifths of normal w'cight 
and volume 


781 



COLLER AND TROOST 


After we had observed distinct variations from the normal glucose 
tolerance curves in patients with known liver damage we studied the behavior 
of this standard test in animals whose livers had been injured by partial 
removal or by hepatic poisons Normal dogs were given glucose tolerance 
tests, after which portions of the liver were removed at intervals, and the 
glucose tolerance again studied In determining the glucose tolerance the 
following method was used The dogs were fasted for twenty hours before 
the beginning of the test The fasting blood specimen was withdrawn 
from a vein There was i 75 grams of glucose per kilogram of body weight 
given in loo cubic centimetres of water by stomach tube At intervals of 


p£ sugar* pen loo c c of blooci 



one, tuo, and three hours blood specimens Avere Avithdrawn using sodium 
citrate as an anticoagulant The blood filtrates Avere made immediately after 
the blood Avas AvithdraAvn and kept in an ice box until the completion of the 
test The blood sugar AAas then determined by the Folin-Wu method All 
operations AAcre done through a median incision under complete ether anes- 
thesia The lobe lightly held in clamps AA'as resected bej^ond them and the 
stump ligated in continuity Blood sugar determinations Avere not made 
till at least three days after operation to alloAv the possible A^anations associ- 
ated AA ith the operation to disappear EA^erj’' endeaAmr Avas made to maintain 
nutrition at a normal leA^el The results of these studies in four dogs are 
shoAsn in Tables I to IV 

When glucose in this amount is taken into the alimentary tract of a 
normal fasting individual there is found at the end of one hour from 15 to 
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17 pe\ cent blood sugai At the end of two liouis this amount has diopped 
to about 12 pci cent and at the end of the thud hom the amount has 


Tvble I 

Glncosi, Tolerance Tests with Three Operations on Liver 
Dog No 21 


Ditc 

W cu’hl HI kiloi’riiHs 

Millii'ruHs siirnr per 100 cubic centimetres 


I hour 

2 liours 

1 hours 

Non ember 18, 1927 

16 5 

111 

138 

105 

93 

November 22, 1927 

16 5 

117 

146 

109 

116 

November 29, 1927 

Opej.ition — 28 gr.ims of lucr excised 

December 7, 1927 

16 

nS 

M3 

1 

1 III 

1 

! 100 

December 21, 1927 

16 I 

loS 

1 

140 

97 

105 

December 28, 1927 

Operation — 106 grams of In or excised 

December 31, 1927 

L=5 7 

94 

160 


1 

i 104 

January 4, 1928 

15 5 1 

107 

158 

1 12 

104 

January 11, 1928 

1=5 5 : 


129 

98 

74 

January 21, 1928 

15 4 


120 

85 

77 

February’- 29, 1928 

14 5 

64 ’ 

j 

mgt 

91 

68 

1 

March 3, 1928 

Operation — 61 grams of h\ er excised 

Alarch 8, 1928 

14 2 

65 

178 

1 

176 1 

98 


14 

63 

167 

151 

89 

March 15, 1928 

14 4 

60 

123 

79 

63 

March 21, 1928 

15 

5d 

1 10 

65 

65 

%il 17, 1928 

14 5 

57 

103 

60 

61 

May 21, 1928 

14 

65 

105 

68 

63 

23, 1928 

Operation — 65 grams of liver excised 

24, 1928 

Animal died Liver weight 430 grams 


returned to approximately the fasting level When injury to the pancreas 
the fasting blood is abnoimally high and following the ingestion of 
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glucose remains high in the second and third hours instead of showing the 
normal decline This has been called the diabetic type of curve In the 
absence of injury to the carbohydrate mechamsm one occasionally obtains 
a type of curve in which the fasting level is normal but which reaches an 
abnormal height at the end of the first hour but which has been restored to 
normal levels at the end of the second hour (Emotional hypoglycemia ) 


Table II 

Glucose Tolerance Tests utth Two Operaltons on Liver 

Dog No 1 


Date 

W eight in kilograms 

Milligrams per lOO cubic centimetre^ 

Fasting 

I hour 

2 hours 

3 hours 

August 6 

9 3 

109 

158 

109 

133 

August 10 

9 3 

III 

160 

095 

100 

August 11 

9 3 

08 

150 

108 

100 

August 12 

Operation — ^left lobectomy — 75 grams liver excised 

August 21 

8 4 

125 

215 

220 

084 

August 23 

8 3 ! 

107 

178 

176 

120 

August 27 

8 2 

li6 

222 

1 

137 

084 

September 1 

8 

105 

I8l 

105 

i 

100 

September 2 

Operation — left lobectomy — 66 grams liver excised 

September 8 

7 6 

09 

230 

238 

086 

September 20 

7 4 

105 

215 

230 

094 

December 1 

9 0 

070 

160 

106 

086 

December 3 

Died during operation— 

-Liver weight 210 grams 


In Table I it may be noted that following the removal of twenty-five 
grains of Iner the glucose tolerance remains unchanged Following the 
second operation with the removal of io6 grams of liver there is a slight 
drop in the fasting lei el The slight derangement of the curve noted during 
the first eek after operation begins to be compensated for and in two weeks 
the ciir\e is of a normal shape except for the low fasting level Following 
the thud operation ^\lth the remo\al of sixtj-one grams of liver there was 
no further decrease m the fasting level Inch, however, remained persistently 
low Determinations made fire and ten days after the third operation show 
a marked prolongation of the cun^e since the lerel at the second hour is at 
about the same height as it was at the first hour As regeneration occurs the 
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GLUCOSE TOLERANCE AND HEPATIC DAMAGE 

Table III 


Glucose Tolerance Tests wUh Two Operations on Liver 

Dog No 40 


Ditc 

Weight in kilopmms 

Milligrams per 100 cubic centimetres 

Pasting 

j 

I hour 

2 hours 

3 hours 

December 30, 1928 

7 5 

106 

123 

98 

106 

Januarj 4, 1928 

7 5 

no 

132 

105 

107 

Januar} 7, 1928 

Operation — 73 grams of liver removed 

Januarj ro, 1928 

7 2 

104 

! 164 

i 

168 

127 

January 13, 1928 

7 3 

90 

I4I 

130 

88 


Tests were discontinued after this date as the 
abdominal incision had opened Tests were 
started again vhen the wound had healed 

March 21, 1928 

7 5 

84 

no 

80 

81 

April 26, 1928 

7 5 

81 

105 

85 

83 

Apnl 28, 1928 

Operation — ^animal died dunng the operation 
Autopsy— liver weight 223 grams 


Table IV 

Glucose Tolerance Tests with One Operation on Luer 

Dog No 22 


Date 

Weight in kilograms 

Milligrams per 100 cubic centimetres 

Fasting j 

1 

1 hour 

2 hours 

3 hours 

November 18, 1927 

12 

97 

142 

102 

104 

November 22, 1927 

12 

100 

138 

1 

91 

103 

December 2, 1927 

Operation — 67 grams of liver excised 

December 7, 1927 

II 8 

106 

160 

155 

125 

December 20, 1927 

II 5 

88 ! 

143 

125 

i 

79 

January 7, 1928 

Operation— 81 grams of liver excised 

Januray 10, 1928 

n 

94 

i 

166 

163 

130 

January ii, 1928 

Animal died of heemorrhage Liver weight 232 grams 


SO 
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COLLER AND TROOST 


level of the second houi is i educed until it arrives at a noimal point This 
IS noticeable to lesser degree following the second operation These changes 
are shown graphically in Figure i In Table II there are found alterations in 
the shape of the curve follow'ing the first operation similar to those seen in 
Table I One week follow’ing the first operation the level at the second hour 
IS slightly higher than that of the first hour During the following five 
w’eeks it w’as restored to a normal level Follow’ing the second operation 
the level of the second hour is again raised and is somewhat slow’er in ifs 
return to a normal level Table III show’s the prolongation of the curve 
following operation W’lth an eventual restoration to normal at the second 

TTg’s o£ pep loo c c of* blood. 



Tir 2 — Graphic representation of Table II, showing plateau top of cnr\e following each operation 


hour A slight lowering of the fasting level occurs Table IV shows a 
similar type of curve w’lth a high second hour level following both opera- 
tions No marked change in fasting level occurred but the experiment w’as 
a short one The prolongation of the curve after each operation is marked 
kluch experimental w’ork has been done in studying carbohydrate meta- 
bolism follow ing the administration of hepatic poisons The method is open 
to criticism in that other organs may also suffer damage In order to com- 
pare the results of this method of producing liver injury w’lth the method 
alread) used and also to study the reaction of liver thus injured to the stand- 
ard glucose tolerance test with the same time elements, dogs were given 
chloroform in oil subcutaneously The results in tw’O dogs are seen in 
Table V Dog No 52 shows a marked fasting hypoglycemia with marked 
prolongation of the curre as shown by the high sugar levels in the second 
and third hours In Dog No 53 a marked hypoglycemia is also observed 
The fiat cur\e suggests failure to absorb glucose in this animal A com- 
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parison of the amount of damage done to the hvei of each dog is impossible 
so that no conclusions can be diawn Bodansk}'-'’ found the leaction in 

Table V 


Glucose Tolerance Tests mth ChloiOfonn Poisoning 

Dog No 52 


Date 1 

1 

Weight in kilograms 

Milligrams per loo cubic'ccntimctres 

r isling 

I hour 

2 hour 

3 hour 

January 18, 192S 

Januar}’’ 19, 1928 

18 

18 

104 

101 

i 

127 

125 

98 

105 

lOI 

99 

Januar} 21, 1928 

12 cubic centimetres of chloroform in 12 cubic centi- 
metres of oil injected subcutaneously 

January 23, 1928 

18 2 

64 

104 

97 

86 

January 25, 1928 

18 3 

66 

137 

164 

130 

January 27, 192S 

18 3 

69 

153 

168 

141 

! 

January 28, 1928 

Animal was killed this date 


Dog No 53 


Date 

Weight in kilograms 

Milligrams per loo cubic centimetres 

Fasting 

I hour 

2 hour 

3 hour 

Januarjf 18, 1928 

14 5 

102 

120 

98 

105 

Januarj’- 19, 1928 

14 4 

106 

128 

i 

1 

100 

98 

January 21, 1928 

10 cubic centimetres of chloroform m 10 cubic centi- 
metres of oil injected subcutaneously 

January 23, 1928 

14 4 

66 

85 

83 

85 

January 25, 1928 

14 2 

70 

108 

71 

72 

January 27, 1928 

14 2 

73 

105 

81 

70 

February 2, 1928 

Animal was killed this date 


(Pathologist's Report Dr Warthin) ‘Active interlobar hepatitis, type of atrophic cirrhosis Slight 
tatty infiltration, but well-marked fatty degenerative infiltration of central portions of lobules ' ’ 


chloroform and phosphorus poisoning to give results similar to those obtained 
in Dog No 52 Three other dogs treated in a similai manner reacted with 
curves as did Dog No 52 
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Comment — No definite conclusions can be drawn from experiments so 
short and incomplete, but the results are suggestive Other factors pro- 
ducing alterations in rate of sugar absorption such as prolonged fasting and 
damage to the pancreas or pituitary gland were not present in the animals 
on whom operation was done The relatively small amount of liver removed 
and the quick regeneration made possible only slight and transient variations 
in glucose tolerance, but when the effect was cumulative as m Tables I and 
II, the blood sugar curves assumed with each increment of damage an 
accentuation of certain features that may be characteristic The fall m the 

Mg’s of sug^c3a=> per> lOo c c of Jbfood. 



Tic 3 — Gnphic representation of cases 3 and 4 Marked retardation in second and third hour Mith 

low fasting blood sugar 

fasting level ith increased damage seems fairly constant The high reading 
m the second hour and m the third hour when more liver was removed 
occurred regularly It is suggested that this disturbance is due to a lessened 
ability of the liver to form glycogen, so that it has less to convert into 
glucose during fasting periods when the animal is deprived of an exogenous 
supply and less capacity for removing glucose from the portal blood fol- 
lowing the ingestion of glucose While the curves obtained with glucose 
arc more labile than those obtained w ith levulose, the variations from a knowm 
normal are distinct and easily seen The relation of the fasting level to the 
le\cl at the first hour wdien considered alone seems to have no significance 
as there is often a marked variation in the height of the first hour level 
in normal animals and m man This relation has been suggested as a cri- 
terion of liver damage, but vanes too much to be significant 
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CIiiumI Ohso-vaiwus — Ihese studies ueie made on a senes of patients 
w ith known disease involving the liver The tests were conducted according 
to the standard methods In Table VI are collected cases with known liver 
damage hut without jaundice except one instance 

Casf I — A girl, 19 iears of age, had acute arsenical hepatitis with jaundice four 
weeks before entrance to the hospital The jaundice cleared up but ascites appeared 
which was present during the time the tests w'ere made The first curve shows a low 
fasting le\el, the levels at the first and second hours are equal and the third hour is at 
a le\el higher than either of the first two hours showing a marked prolongation of 
the curve A curve taken two weeks later shows a low fasting level, with first and sec- 
ond hours about equal, but a distinct drop m the level of the third hour 

Case II — A girl, sixteen jears of age, with maculo-papular secondary syphilitic 
eruption, and a moderate jaundice thought to be due to secondary syphilitic involvement 

Mgs oPsu.g«a.T> per:' iooc c oflolood. 



of the liver The curve shows levels at first and second hours to be the same, giving 
a phtcau top to the curve with a high third hour kv^el 

Cases III to VI arc patients with massive metastatic cancer of the liver The 
fasting levels are lower than normal All show a high second and third hour level in 
comparison with the level of the first hour Case III m particular shows a curve that 
might be called diabetic in tvpe were it not for the low fasting level 

Cases VII to X are examples of hepatic cirrhosis, of the portal tvpe, in an advanced 
stage The fasting levels are again slightly below normal and m Case VIII distinctlv 
lower than normal The level of the second hour is either equal to that of the first hour 
or higher, and three of them show a marked elevation at the third hour All cases in 
this group had gross damage to the liver and all showed certain characteristic changes 
III the blood sugar curves 

In Table VII arc grouped a variet> of conditions causing jaundice Cases la and 21 
liad acute catarrhal jaundice and both show sugar curves that arc normal in everj respect 
Tins vvas to be expected since this condition is of short duration and no severe involve- 
HKiit of the liver is caused Case 3a, a woman, fortj-seven jears of age, with moderate 
jaundice and pain over the liver two months after a course of five injections of arspheiia- 
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mine She lost all s\ niptoms in seven weeks and was regarded as a mild case of arsenical 
liepatitis The first curve is not grossly abnormal except for the very low fasting level, 
the cur%e being of the emotional type A second test taken two weeks later after some 
clinical improvement was similar to the first except for a rise m the fasting level to 
normal Case 4a A%as a patient with primary syphilis who developed jaundice following 
four injections of arsphenamme His curve show's a low' fasting sugar and a very low 
le\el for the entire cur\e Several observations made during his convalescence showed 
a gradual rise m the entire curve to a low normal level 

Cases 5a to 7a were patients with jaundice due to a stone associated with mild infec- 
tion m whom it was difficult to evaluate the amount of liver damage present Case sa 
had intermittent jaundice for six months and the curve before drainage of the common 
bile duct shows a low fasting level with definite elevation at the second hour Follow- 
ing operation the curves graduallj assume a normal contour except for persistence of 
the low fasting level Case 6a with jaundice of only three months duration shows the 

ofsugVaT* pet> 100 c c oC blooa 



Fig S — Graphic representation of Case ga Shows tendencj of curve to assume normal shape after 

drainage of biliary tract 


same characteristics to a more marked degree The fasting level is verj low and the sec- 
ond and third hour lev'els are as high as the first Three weeks after operation the 
curve IS assuming a normal character except for the slight prolongation at the second 
and third hour Case 7a, less scverel) sick, has a normal curve Case 8a, a far advanced 
carcinoma of the common duct with massive liver metastases and jaundice of four months’ 
duration, shows a verj low' fasting level vvith a progressive rise m the curve with each 
hour Cases 13a and 14a are similar and show a slightl> lowered fasting sugar with 
high second and third hour level Cases 9a to 12a are patients with complete obstruc- 
tive jaundice due to carcinoma of the head of the pancreas Three of them show a very 
low fast’ng sugar The curve of Case 12a is otherwise normal Cases ga, loa, and iia 
show levels at the second hour that arc as high or higher than the lev'cl of the first 
hour It might be said that these abnormalities were due to involvement of the pancreas 
b\ the carcinoma but in each of these patients internal drainage was done with a sub- 
sequent restoration of the curves to normal 

These observations on patients with jaundice do not give the same regu- 
laritv of response in characteristic alterations of the glucose tolerance curv'es 
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as did the patients with gioss denioiistiable damage of the liver Obstiuctive 
jaundice alone may cause these changes oi it may not We have not found 
any measuiable diffeience m leaction with i elation to duiation of jaundice 
and theie must be gieat individual vaiiations m other factors producing 
hver damage, such as infection, obstiuction, and the length of time these 
factois have been at woik The thiee cases of obstiuctive jaundice that 
showed abnoimal cuives which letuined to noimal following lelief of 
obstruction, seem to indicate a loweimg of the glycogenetic function of the 
hver by jaundice of the obstiuctive soil 

SUMMARY 

We believe that injuiy to the hvei shows a distuibance of carbohydrate 
metabolism in two foims Fust, the glucose toleiance cuive tends to the 
diabetic type, second, the fasting blood sugai is low and this second feature 
thus makes it possible to distinguish the distuibance of caibohydrate meta- 
bolism fiom that due to diabetes In the piescnce of glycosuiia a low blood 
fasting sugai level indicates that the patient is not suffering fiom diabetes 
and stiongly suggests an abnoimal hvci 

BIBLIOGRAPHY 

^Strauss, H Zur Funktionsprufung clcr Leber Deutsch Med Woch, vol xxvn, p 

757 , 1901 

•Rountree, L G, Hurwitz, S H, and Bloomfield, A L Studies in Liver Function 
Trans Ass Anicr Phj s , vol xxi\, p 586, 1914 
’Greene, C G, Snell, A M, and Wallers, W Diseases of the Liver i A Survey of 
Tests for Hepatic Function Arch Ini Med, lol xxwi, p 248, 1925 
^Spence, J C, and Brett, P C The Use of Levulose as a Test for Hepatic Ineffi- 
ciency Lancet, vol n, p 1362, 1921 

’Bodanskj, M Fructose, Glucose, Galactose lolerancc in Dogs J Biol Chein, 
vol Ivi, p 387, 1923 

“Bodansk)", M The Effect of Chloroform and Phosporus Poisoning on Carbohydrate 
Tolerance J Biol Chcin , vol Ivin, p 515, 1923 
Frank, E , and Isaac, S Ueber das Wesen dcs Gcstoi ten Stoffwechscls bei dcr Phos- 
phorvergiftung Arch f Exper Path u Pharinakol , vol Kiv, p 274, 1911 
Williamson, C S , and Mann, F C Studies on the Ph3'siology of Liver V The 
Hepatic Factor in Chloroform and Phosphorus Poisoning Am Jour Physiol , vol 
Ixv, p 267, 1923 

Izume, S , and Lewis, H B The Influence of Hydrazin and Its Derivatives on Meta- 
holism Jour Biol Chein, vol K\i, p 51, 1926 
Mann, F C The Effects of Complete and of Partial Removal of the Liver Medicine, 
^ vol VI, p 419^ X927 (Complete bibhographj' ) 

Mann, P C , and Bollman, J L Liver Function Tests Arch Path and Lab Med , 
vol 1, p 681, 1926 

Fishback, F C Regeneration of Liver Proc Staff Meetings of Mayo Clinic, vol 
»i, No 49, p 363, 1928 


793 



MEMOIRS 

THOMAS W HUNTINGTON, M D 
1849-1929 

In the passing of Doctor Huntington (April 19, 1929), California has 
lost another of her commanding figures — surgeon and citizen He is the 
last of that group of remarkable men who, in this community at least, lived 
through the transition from septic to aseptic surgery 

Born in Rockford, Illinois, January 16, 1849, 1 '*^ received his bachelor’s 
degree in the University of Vermont in 1871 , his medical degree from Har' 
vard 111 1876 Not long thereafter he came West, became the surgeon of 
the Central Pacific m Wells, Nevada, and later, from 1885 to 1899, was the 
Chief Surgeon of the Central Pacific, and afterward of the Southern Pacific 
Hospital in Sacramento 

During this period he did much of his best work and some of us, as 
medical students, remember hearing of a surgeon in Sacramento, who 
removed an inflamed appendix on the diagnosis of appendicitis This was the 
first operation for appendicitis done in California It was about 1890, at a 
time when in our medical curriculum the word appendicitis was not once heard 

In 1899, Doctor Huntington was made Professor of Clinical Surgery in 
the University of California, and moved to San Francisco, where he resided 
ever since He occupied the Chair of Surgery until the reorganization 
of the medical faculty of the University of California in 1912 In 1910, he 
became Chief Surgeon of the Western Pacific Railroad, which position he 
held until his death 

Doctor Huntington, during his middle life, can led on an extensive practice 
111 operatne surgery, bold, hut not rash, a surgeon of excellent judgment, 
who perhaps more than any other in this community, in his generation, kept 
up w itli the advances in surgical science and art His experience m the treat- 
ment of fractures and of tumors was especially great His contributions to 
surgical literature consisted chiefly of numerous reports of clinical cases 
characterized by careful observation and conscientious effort — in short, sound 
surgei}'- A fluent and impressive speaker, he w^as often called upon for 
formal addresses In later life many honors came to him m 1913, the 
degree of Doctor of Laws, from his University of Vermont, in 1917, he 
was sent as a member of an important commission under the Red Cross to 
Ilal) , he was a Lieutenant of the Medical Reserve Coips of the United 
States Army, and during the World War, organized a local faculty under 
authont} of the Surgeon-Geneial for the instruction of reserve medical 
officers He was elected Fellow of the American Surgical Association m 
1901 lie was president in 1917 

Ills wite was IMiss Harnet O Pearson, of Wells, Nevada, wdio, wnth a 
son and daughter, sur\nes him The son, Tlioinas W Huntington, Jr, is 
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living in Capii, Italy, engaged in hteiaiy pin suits, and the daughtei, Miss 
Emily H Huntington, is instiuctor in Economics m the Univeisity 
of California 

At the age of eighty, Doctoi Huntington was in full mental and unusual 
physical vigoi — ^tall, slendei, dignified, he piomised to enjoy many moie 
ji-ears of useful activity His death, following a seiious surgical opeiation, 
came as a shock to his many peisonal and piofessional fi lends 

Emmet Rixeord 
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DR CLARENCE LESLIE STARR 
1868-1928 


V-v 


The death of Dr Clarence Leslie Starr came with startling sudden- 
ness A few of his intimate friends knew of his seiious illness, but no one 
thought the end was near In fact, his medical attendants hoped that after a 

few months’ rest he might 
be able to lesume work 
Forty-eight hours before 
his death, symptoms sud- 
denly appeared which in- 
dicated that a fatal issue 
was inevitable and he suc- 
cumbed to the final attack 
of angina on the evening 
of Christmas Day 

Doctor Starr was born 
at Georgetown, Ontario, 
on July I, 1868 He was 
a distinguished graduate 
m medicine of the Uni- 
versity of Toronto and a 
member of the teaching 
staflf for thirty years In 
1921 he became the first 
full-time Professor of 
Surgery, and, at the same 
time was appointed Sur- 
geon-in-Chief to the 
Toionto General Hospital 
Previously he had been 
Chief Surgeon m the Hos- 
* pital for Sick Children 
On his assuming the du- 
ties of the Chair, he com- 
pletely reorganized the 
Department of Surger} The department under his direction was recognized 
not only v ithm the Unn ersity as thoroughl)'- efficient but many distinguished 
Msitors from larious parts of the woild were so impressed that they ex- 
pressed their admiration of his achievement m no unstinted fashion In 1926 
he vas iiiMted to Harrard Unnersit} vhere he temporarily occupied the 
Chair of Surgery, and, N\ithm the last fe\\ veeks, he was asked to occupy a 
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similar position in St Bartholomew’s Hospital, London He had hoped to 
spend a few weeks theie in that capacity duiing the summer of 1929 

Dining the war he lendeied most valuable seivice both overseas and at 
home With the lank of Lieutenant-Colonel he was Sui geon-in-Chief m a 
Special Hospital at Ramsgate, England, and latei exhibited splendid organiz- 
ing ability in connection with similai work at the Christie Stieet Hos- 
pital, Toronto 

He was a Fellow of the Ameiican Suigical Association and Vice-Presi- 
dent of that body at the time of his death He was also a Past-President 
of the American Oithopiedic Association and an Associate Member of the 
British Oithopasdic Association McMaster Univeisity conferred on him 
the degiee of LL D honoi is causa 

He was a most populai colleague, beloved and lespected by all his asso- 
ciates Suivmng him aie his wife and foiu daughteis One brother, also a 
member of the medical piofession, lives in Coming, N Y , and a sister lives 
111 Brooklin, Ont 

A Primrose . 
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RICHARD WALKER BOLLING, M D 


1882-1929 

Dr Richard Walker Bolling was boin in Huntsville, Alabama, 
September 14, 1882, and died m New A’ork, April 6, 1929, of septic pneu- 
monia, aftei an illness of five days 

He was of English Colonial stock, a membei of a distinguished family 

In the Virginia Histori- 
cal Society there is a 
complete collection of 
family portraits loaned 
by Mr Richard Bolling, 
of Richmond, represent- 
ing every generation of 
Bollings from Robert, the 
first to come to America 
Bolling Hall, Bolling 
Island, and Bollmgbrook 
are among the historic 
Virginia homes 

Doctor Bolling’s early 
education was received at 
day school in Huntsville, 
and at Mr Abbott’s 
School, near Charlottes- 
ville, Va From 1900 to 
1905 he was at the Uni- 
versity of Virginia, com- 
bining Academic and 
Medical courses, and 
graduated from the De- 
partment of Medicine 
He servedas interne m the New York Hospital, St Mary’s Hospital for 
Children, and the Lying-In Hospital 

During the var he enlisted with the New York Hospital Unit in May, 
1917, and served vith the French at Chateau Anel with klobile Hospital 
No 2, and later at the New Y’’ork Hospital Base at Chateauroux He was 
demobilized March 30, 1919, vith the rank of major 

He vas appointed Associate Attending Surgeon to St Luke’s Hospital, 
111 New Y'ork, m 1924, and Attending Surgeon in 1927 He was also Attend- 
ing Surgeon to the Babies Hospital and Consulting Surgeon to Stamford 
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Hospital, Flushing Hospital, New Rochelle liospital. New Yoik Niiiseiy 
and Child’s Hospital, and St Vincent’s Nniseiy and Babies Hospital of 
Montclair, N J 

During the last six yeais he published a number of interesting papers 
surgical diseases of childien, a book on “The Suigeiy of Child- 
hood,” and a inonogiaph m Lewis’s Smgoy on “Congenital Hypei trophic 
Pyloric Stenosis ” 

During the years in which he was doing active suigical woik he distin- 
guished himself in an outstanding manner by soundness of judgment and by 
an admnable sureness of technic His stiaightfoiwaid chaiacter and a cer- 
tain inborn integrity inspired confidence m all those he caied foi and won 
the admiration, respect and afiection of those intimately associated with him 
His death, in the full swing of his peisonal activities, leaves behind a feeling 
not only of deep soriow but of iiiepaiable loss 

Waiton Martin 
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SIR ANTHONY BOYTLBY, HONORARY FELLOW 


Sir Anthony Altrld Bowlby, seventy-three years of age, surgeon-in- 
ordinary to King George, died at his home in London, April 9, 1929, 
from pneumonia 

Anthony Alfred Bowlby was born May 10, 1855 , the son of T W 
Bowlby and I\Iaria Bridget Mostyn He was educated at Durham School 
and St Bartholomew’s Hospital, to which he was consulting surgeon at the 
time of his death 

Bowlby was created a knight m 1911 and a baronet m 1923 He was 
president of the Royal College of Suigeons from 1920 to 1923 He was the 
author of many works on surgical subjects 

During the World War he held the rank of major-general 
Sir Anthony was consulting surgeon in the British forces in France dur- 
ing the World War and was the physician who lendered first aid to King 
George ivhen his horse threw him in 1915 
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PHILADELPHIA ACADEMY OF SURGERY 

HELD APRIL 22, 1929 


PRESIDENTIAL ADDRESS 

By Astley P C Ashhur.st, M D 

On the evening of Monday, Apiil 21, 1879, at the invitation of Dr Samuel 
D Gloss, theiemet at his lesidence, southeast coinei iith and Walnut Streets, 
Philadelphia, the following surgeons, who may be regaided, with him, as the 

POUNDERS or THE PHILADELPHIA ACADEMY OE SURGERY 

Samuel D Gross, M D , LL D , D C L , Oxon , D Hayes Agnew, 
M D , LL D , Richard J Levis, M D , Addinell Hewson, M D , 
Thomas G Morton, MD , William H Pancoast, MD , John H 
Packard, M D , John H Brinton, M D , J Ewing Mears, M D , 
Samuel W Gross, M D Di Addinell Hewson acted as Temporary 
Chairman, and Doctoi Meais as Secretaiy 

Subsequent mfoimal meetings were held 111 April, May, June, Octo- 
ber, November and December, 1879, at which other suigeons were present, 
and in the autumn of the year application was made foi a Charter, by 
the following 

charter members of the PHILADELPHIA ACADEMY OF SURGERY 

Samuel D Gioss, D Playes Agnew, Addinell Hewson, John H Brinton, 
J Ewing Meais, Thos G Morton, Samuel W Gross, Oscar H Allis, John 
H Packard, Richard J Levis, Chailes T Hunter, Wm H Pancoast, H 
Lenox Hodge, John Ashhurst, Jr , De Forest Willard, Samuel Ashhurst, 
John B Roberts, William W Keen, William Hunt 

A Constitution and By-Laws having been adopted, and the Charter 
granted, undei date of December 27, 1879, the Philadelphia Academy of 
Surgery commenced its honorable career 

Doctoi Gloss, the founder, announced, at the meeting of May 3, 1880, 
that he wished to offer a Prize, to be awarded every third year under the 
auspices of the Academy, the amount to be $250 Subsequently, by bequest, 
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he established the Samuel D Gross Prize of the Philadelphia Academy of 
Surgery, to be awarded every fifth year “to the writer of the best original 
essay, not exceeding one hundred and fift}”- printed pages, octavo, in length, 
illustrative of some subject m Surgical Pathology or Surgical Practice, 
founded upon original investigations, the candidates for the prize to be 
American citizens ” The amount of the award is now $1500 Under this 
bequest seven awards have been made up to the present, and all but one 
of the recipients have complied with the provision established by the testator 
that the essay to which the prize has been awarded shall be published m 
book form by the competitor who receives the prize 

Doctor Gross also bequeathed to the Academy his personal library, this, 
known as the Samuel D Gross Library of the Philadelphia Academy of 
Surgery, was, in the year 1884, placed on permanent deposit with the 
Library of the College of Physicians of Philadelphia From the very 
beginning it has been the custom of the Academy to hold its meetings in 
one of the rooms of the building of tbe College of Physicians, and the 
care taken of our Library by the Librarian of the College, Mr Charles 
Perry Fisher, and by the successive Library Committees of the College, 
has amply justified the Academy m having thus permanently secured such 
efficient custodians of its valuable collection of books Additions to the 
Gross Library have been made from time to time, by gifts of books and 
money from members of Doctor Gross’s family, and by funds provided 
by vote of the Fellows of the Academy According to the last Report 
(1928) of the Library Committee of the College of Physicians, there were 
at that date a total of 3755 volumes in the Gross Library Those volumes 
which comprised Doctor Gross’s original library are kept m tlie Gross Library 
room on the ground floor of the building in which we are now meeting, 
accessions are housed in stacks, along with volumes of the College library 

Doctor Gross, himself a "self-made man,” set high value upon educa- 
tion, upon study, research, and upon teaching The commanding position 
which he occupied m the surgical profession not only of this country, but 111 
most of the countries of Europe as well, is recognized to this day It was to 
his foresight, to his powei for organization, to his limitless enthusiasm for 
the profession of surgery, and his determination to see it established in this 
country upon a sure and lasting foundation that we owe not only the 
existence of the Philadelphia Academy of Surgery, but also that of the 
larger and still more influential national society, the American Surgical 
Association By natural right he became the first president of both 
these societies 

It IS partly because we, of the Philadelphia Academy of Surgery, have 
inherited from Gross a view of broad horizons, but also partly because they 
are our friends, that we have invited three distinguished American Surgconj 
— one each from the North, the South, and the West — to take the major 
part in our program of this Semi-centennial Meeting 
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ACUTE (EDEMA OF THE PANCREAS ' 

A CLINICAL AND EXPERIMENT VL STUDY 

By Edward Arciiib vld, M D 
or MoNTnnvL, Cvnvdv 


I HAVE to speak today on the subject of a ceitain phase of pancreatitis, 
which has not been much studied It u as brought to my notice thiough expeii- 
iiiental woik upon the etiology of acute panel eatitis Pei haps it can be intio- 
diiced 111 no bettei way than h}' i elating the piotocols of two expeiiments 


Cat 258 — I iiad introduced a tun cannula into the pancreatic duct, through the 
opened duodenum Upon allowing a 
small amount of clean gall-bladder 
bile, obtained bj aspiiation of the cat’s 
own gall-bladder, to run into the pan- 
creatic duct, watching at the same 
time the bod}' of the pancreas, I was 
amazed to see with what rapidit} the 
pancreas became congested and ccdc- 
matous \Vithiii a half minute one 
could observe the beginning of oedenia, 
and w'lthin fi\c minutes the greater 
part of the head and body of the 
organ w'as sw'ollen, apparent!} to 
about half again its normal sire, as 
the result of an acute, glassy, yellow- 
ish oedenia, across which one could sec 
rmiiiiiig congested \essels It looked 
almost translucent The thin capsule 
of the pancreas was stretched out 
hghtlv as an almost transparent film 
Now, upon removing, aftei five or 
ten minutes, a cross section of the 
sw'ollen oedematous area (See Fig i), 
and examining it microscopically, I 
found exactly the histological changes that the gross appearances suggested The normal 
spaces of the stroma, interacinar as W'ell as mterlobulai, stood out clearly under the 
microscope and were enormously widened The vessels were choked with red cells, and 
one could also see some increase of wdutc cells Here and there one could find small 
ravasations of blood In certain areas, not by any means m all (I speak now of the 
P , similar experiments), one could see a change m the parenchymal cells 

er in the centre or m some other part of the gioup of cells forming an acinus, one 
oou find areas of beginning necrosis, and tins miglit be represented by no more than 
iiecros ^ ^PP^^i'^iice of the protoplasm of a few cells, or might even be a definite 
usc™^'^ iioiisiderable extent But in this specimen, in which clean, normal bile was 
, necrosis was conspicuous, on the wdiole, by its absence, while oedema and congestion 
[ ^ninated the picture 

Read before the Philadelphia Academy of Surgeiy, Semi-Centenmal Anniversary, 
April 22, 1929 



Tic j — Cst 2s8 Note the veiy greatly widened 
spaces of the stronn, indicating oidenia Also in the 
three small islands of pancreatic tissue, otherwise nor 
nial one can make out slight but definite separation 
of the tubules from each other as part of the same 
adematous 1 eaction 
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Tig 2 — Cat 258 There can still be seen the evidence 
of slight osdetna between the tubules, but the stroma 
has become practically normal These microphotographs 
represent fairlj the general look of the whole section 


A few days later, I reopened the animal, and was amazed to find hardly a trace 
of the original oedema Upon section and examination under the microscope (see Fig 2), 

one could see the persistence still of 
a mild oedema, but on the whole the 
acini were densely packed together 
One could see small collections of 
hmphocytic infiltration, some leu- 
cocj'tosis in the vessels, chronic con- 
gestion, but otherwise the gland 
seemed normal 

Here, then we had before us 
a concrete fact the fact that clean 
bile which had invaded the pan- 
creas w'ould cause an acute reac- 
tion, stopping, on the whole, short 
of necrosis, and that, in spite of the 
presumed fact of activation of pan- 
creatic ierments by the bile, the 
process would not go on to what we 
call, in the human, acute pancreatic 
necrosis , on the contrar} , that the 
inflammatory out-pouring of plasma 
could be reabsorbed m a few 
dajs, leaving the pancreas prac- 
ticallj normal 

Cat, March, 1929 — Gall-bladder exposed, cjstic duct ligated and cut between liga- 
tures Duodenum opened opposite the papilla, and cannula inserted into the common duct 
In the course of the next hour 
and a half, two cubic centimetres 
of a pale vellow, waterj bile were 
obtained Upon this a twenty-gauge 
cannula was inserted without diffi- 
cult} into the pancreatic duct The 
cannula was large enough to permit 
an eas} flow' of the liver bile just 
obtained into the duct wuthout the 
use of any pressure, the s) ringe 
barrel acting practicall} as a fun- 
nel One and a half cubic centi- 
metres of the bile m this wav ran 
into the pancreas b\ gravitv, during 
the next three minutes, so that an\ 
mechanical lesion of the pancreas 
through excessive pressure of the 
miection could be excluded There 
resulted an immediate glass} oedema, 
mvohmg the bodv chief!}, and the 
head also to a minor degree The 
last inch of the tail remained free 

A section was taken from the bod} for microscopical examination The picture is seen m 
the accompanvmg microphotograph (Fig 3), w'hich shows an extraordinar} degree of 
cedenia, most marked between the lobules, but also present between the acini msidc 
the lobules 

On the sixth da\ after operation the abdomen was reopened and the pancreas 
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I?iG 3 — Cat of March 1929 Another eximple of 
intense cedema, ^vhich under this Jou power, can onb 
be seen in the stroma 


ACUTE (EDEMA OF THE PANCREAS 

e\amined Ihe glassy oedema had quite disappeaied, and theic lemamed but little 
of the general swelling of the oigan Another piece was removed for microscopical 
evammation, and the picture of the histological section corresponds with the gross appear- 
ance The lobules are now set close togethei, oedema has disappeared, and in particular 
cell necrosis is conspicuous by its absence (See Fig 4 ) 

These obseivations, I may say, have many times been lepeated, and one 
was able finally to anivc at the conclusion that when bile was not infected, 
whether it was mixed with mucus fiom the gall-bladder or came from the 
common duct as liver bile, unmixed with mucus, its entrance into the pancre- 
atic duct was not likely to cause more than this acute panel eatic cedema, with 
congestion, which was capable of subsiding, and usually did subside completely 
within a lelatively shoit time On the othei hand, if the bile weie infected, 
whether mixed with mucus 01 
not, it was likely to cause a much 
moie intense eftect upon the 
panel eas, chiefly m the way of 
extensive neciosis of parenchy- 
mal cells, consideiable extiava- 
s a 1 1 0 n of blood, m a 1 k e d 
leucocytosis, and often secondaiy 
bacterial infections Conceimng 
these graver lesions I do not 
wish at this time to speak My 
subiect lather is the lighter 
forms of acute paiici eatic cedema, 
undergoing prompt resolution , 
and my thesis, which I may as 
well state now, is this That m 
the human there does occur an 
analagous condition to that de- 
scribed in the animal, that this condition is almost certainly due to the 
entiance of bile into the pancreatic duct under abnoimal ciicumstances, and 
that the cedema m like manner may subside rapidly 'The hypothesis assumes 
further that this pathological condition constitutes the most probable explana- 
tion available for many of those attacks of moie 01 less severe epigastric 
pain, which are met with so frequently in clinical practice, and which remain 
unexplained, at least to the satisfaction of the caieful medical man Such 
attacks are set down lather vaguely, and have been set down m the same way 
for hundieds of years, to indigestion, gastric upset, gastritis, neurosis or 
neuialgia of the stomach, intestinal dyspepsia, indiscretions of diet, and so 
on They have been set down also, in late yeais, to some trouble 111 the gall 
passages, usually to stone For the most part, subsiding as they do within 
twenty-four to forty-eight hours, the true diagnosis remains undiscovered 
The patient may have many such attacks, and comes to speak familiarly, some- 
times tolerantly, of his “indigestion " Naturally, patients suffering from these 
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comparatively transient symptoms are not brought to operation Even when 
the diagnosis is made of abdominal colic, it is the rule to temporize, to give 
morphine hypodermically, and to wait until the attack has passed off The 
attack does pass off, and when operation is performed in the interval, for pre- 
sumed recurring attacks of gall-stones, the surgeon finds frequently, it is true, 
the expected gall-stones, atid a normal pancreas Naturally the pancreas seems 
normal, and probably is normal , the oedema has disappeared and there is noth- 
ing left to show that the organ, no longer than three or four days previously, 
was perhaps twice its normal size, and filled with a glassy oedema 

And another explanation of this failure to recognize the pancreatic change 
will doubtless suggest itself to you Take that unfortunately large group of 
cases in which an exploratory laparotomy for undiagnosed acute abdominal 
conditions is done, and the wound is closed without the discovery of any 
satisfying lesion Consider particularly the enormous number of rules of 
thumb operations for supposed appendicitis, in so many of which the removal 
of a normal-looking appendix constitutes the only reward (of the spirit, I 
mean), and to the patient a most dubious consolation for the distress of opera- 
tion May we not assume that a fair proportion of these are in fact cases of 
this same pancreatic oedema^ For if the surgeon is not alive to the possibility 
of panel eatic oedema, and if his incision is made in the lower half of the abdo- 
men or indeed even m the upper half, it is almost inevitable that he will fail 
to discover the pancreatic swelling, the more so in that fat necroses ai e rarely 
present, and the pancreatic enlargement may not be great 

But you may well ask what proof have we that such a series of events in 
a case of this sort actually occurs in the human My present conviction that it 
can and does occur was established twenty-one years ago, upon the occasion of 
operating upon a patient for a severe epigastric attack of pain which I had diag- 
nosed as being due to acute pancreatitis I will read you his case report 

The patient, a man, twenp-six 3 ears of age, first entered the hospital in Septem- 
ber, 1907, 3\ith an acute attack of abdominal pain, so severe that half a grain of morphia 
relieved him ^ery little The pam was generalized o\er the whole abdomen He reco\- 
ered shortfi and nothing was done The diagnosis on admission vas appendicitis, but 
this was altered to pancreatitis before discharge He was readmitted on November 28, 
1908, a 3 ear later, haMiig had meanwhile se\en or eight similar attacks, in all of w'hich 
pain was so excruciating that large doses of morphia had practically no effect The 
last attack began on November 24, at ii p w , with sharp, shooting pain in the epigas- 
trium, followed two hours later b3 a dull pain across the lower half of the abdomen 
Vomiting followed During the three da3S before admission, the pain remained \er3 
se\ere, and in spite of hea%3 doses of morphia he could not sleep He was unable to 
remain still, and the position in which he found most relief was prone on his face 
The abdomen was found to be rather scaphoid, moving freely with respiration, 53 m- 
nietrical, and on palpation soft , no mass could be felt, but there was great tenderness 
in the epigastrium, if anv thing more marked to the right of the mednn line, though 
extending also to the left There was occasional vomiting of bile-stained fluid The 
stomach w'as not dilated The bowels had not moved The leucoc3te count was 11,600, and 
a differential count revealed nothing abnormal His urine was normal On examining 
him for skin aii'esthesia, a Head zone was found on the trunk, extending in the form of a 
band about two inches wide about the level of the umbilicus, transverseb from the 
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median line anteriorly, across the left side of the abdomen, to the median line pos- 
teriorly Examination of the urine by Doctor Bruere, for lipase, showed that the urine 
caused marked hydrolysis of 55 cubic centimetres of butyric ether, m twenty-three 
hours, demonstrating that lipase was present Control sample, boiled for ten minutes, 
was without action on butyric ether Otherwise there was nothing relevant in the gen- 
eral examination A diagnosis was made of acute pancreatitis, and operation carried 
out on November 30 By this time the condition was rapidly subsiding Upon opening 
the abdomen the following observations were made The peritoneum showed no signs 
of inflammation, the liver appeared healthy, the gall-bladder was partly filled with 
bile, seemed quite normal, and did not contain stones The common duct was palpated 
and nothing found in it The stomach and duodenum appeared normal, but the pancreas 
was decidedly firmer and larger than normal, and the enlargement involved practically 
the whole organ It was not, however, exposed for direct inspection A thorough exam- 
ination of the rest of the abdomen, including the kidneys, spleen, caecum, appendix, 
transverse and descending colon, revealed nothing abnormal There were, however, a 
few palpable glands at the root of the mesentery No peritoneal adhesions could be found 

At that time I had not come to formulate the principle of prolonged bile drainage 
as a therapeutic measure for the condition of pancreatitis, so that I closed the abdomen 
without doing anything more Within two daj"s the pain had practically disappeared, and 
he made an uninterrupted recovery and was discharged, feeling quite well, on Decem- 
ber 18 The urine was examined b}'’ Doctor Bruere on December 8, who reported that 
no lipase was present 

On January 11, 1909, the patient was readmitted He had remained quite well until 
about midnight on January 9, when he was awakened by a very severe pam, Avhich 
began m the abdomen but soon extended all over the bodj, especially in the back and 
in the arms The pain was excruciating and shortly he vomited In the morning he felt 
better and got up, but the pain recurred with renewed violence , morphine was adminis- 
tered, three-eighths grain, and he obtained partial relief The pain continued through the 
night, with vomiting, and he was admitted to the hospital on the morning of the nth 
Upon examination one found very marked tenderness in the epigastrium and also moder- 
ate tenderness over the whole abdomen Upon careful thumb pressure there was found 
an area of extreme tenderness about two inches wide, midway between the umbilicus and 
the ensiform cartilage, extending from one inch to the right of the mid-line, to two 
and a half inches to the left No mass could be felt His pain was still severe, and 
continued so through that day and the following day Morphia was given in doses of 
half a gram, five times in all, up to the evening of January 12, and he vomited several 
tunes On the 13th he was better, although still suffering much pain m the back and 
shoulders On the 15th and 16th he completed his recovery and was discharged apparentlv 
well His temperature was practically normal throughout, save that on the 14th it 
w'ent up to 101°, but came back to 99° on the following day This corresponded with 
a fresh attack of moderate severity, which shortly disappeared after the exhibition of 
one-half gram of morphia In the idea of adding an antiseptic to his bile, he was given 
urotropin, ten grains, three times a day, and was instructed to take it for three weeks, 
at which time he was to report The urine on this occasion was not examined for 
lipase The patient did not return for observation, and was lost sight of, but about a 
year later the medical officer of an insurance company sent m an inquiry, as the man 
was applying for insurance It was then learned that he had, in the meantime, suf- 
fered one or more further attacks 

Here, then, we have an instance of a light attack of pancreatitis without 
coincident gall-stones or any other obvious cause, diagnosed clinically before 
operation, and apparently subsiding without treatment Nothing was done at 
diis operation on account of my ignorance of any promising mode of treat- 
ment, and the abdomen was simply closed Although at the time I did not 
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expose the pancreas for direct inspection, I haA^e no reason to doubt that a 
transitory lesion of the organ Avas the cause of his S3TOptoms, and that that 
lesion AA^as in the nature of an acute oedema and congestion, such as AA^as later 
demonstrated in animal experiments A year or tAA'^o of experiment brought 
deeper knoAvledge, and, if he had returned, I should have drained his gall- 
bladder for one or tAvo months , but he disappeared, and efforts to trace him 
were unsuccessful 

Since that time I have had, or at any rate taken, no second opportunity of 
operating on a comparable case It is rare Avhen a patient suffering from an 
acute attack of epigastric pain, Avhich lasts no more than a feAv hours, is 
brought to the surgeon for operation The comparatiA'^ely early subsidence of 
the pain encourages the attending physician to Avait, and the marked improA''e- 
ment, or even entire disappeaiance of symptoms on the folloAving day, decides 
the surgeon against an operation Avhich would then be only exploratory On 
the othei hand, the usual diagnosis under these circumstances is gall-stones, 
and inasmuch as it has for long been considered sound policy not to operate 
during an attack of gall-stone colic a rule Avhich is as strong in the mind of 
the surgeon as in that of the general practitioner, operation is not undertaken 
at the A ery moment Avhen a secondary or even independent pancreatic cedema 
might be found, but only later, during the interval, Avhen all pancreatic sAvell- 
ing has disappeared , or, on the other hand, during a prolonged acute attack 
Avhen the pancreas is found to be the site of a grave and advanced pancreatitis 
In other AA'^ords, the surgeon usually misses exactly that stage at Avhich a light 
grade of pancreatitis, Avith oedema, Avould, or might, be seen Nevertheless, 
Avhen one comes to analyze carefully the case histones of patients Avho are 
operated on finally for gall-stones, or for seA^ere pancreatitis, or for both, one 
very frequently discovers an account of one or of many previous attacks, 
passing off Avithm a feiv hours or a couple of days While it is natural to 
ascribe such previous attacks to gall-stones, it often happens that no gall-stones 
can be found, and it becomes obAuous that such previous attacks could be 
hardly anything else than mild attacks of pancreatitis, consisting presumably 
in this very condition of pancreatic oedema Avith congestion I feel sure that 
the thoughtful surgeon has foi long formulated such a conception m order to 
explain these previous mild attacks But it is also true to say that the great 
majority of practicing physicians think of pancreatitis only as a most severe 
and dangerous disease, usually ending fatall}'^ It is curious to notice hoAv this 
attitude of the general practitioner coincides Avith that of the pathologist, and 
m the case of both because of insufficient experience Ever^^ now and again it 
happens that a patient Avho has been operated on, let us say for disease of the 
gall passages, comes to autopsy after a few days or more, and the surgeon 
concerned, Avho has, as he thought, distinctly felt an enlaiged pancreas makes 
a point of asking the pathologist concerning the condition of the pancreas, 
and IS amazed to hear the simple, yet positn^e answer, that there Avas nothing 
wrong with the pancreas Upon expressing his surprise, the pathologist, with 
that superior air which characterizes those of his profession as being men 
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who deal with demonsti able facts, mei ely shi ugs his shoulders and suggests 
that the surgeon’s conception of an enlaiged pancreas was at fault For, says 
he, tolerantly, and with a faint tinge of amusement, the pancreas is susceptible 
of many variations in size within noi mal limits The i esult has been that many 
surgeons have come to disti ust their opinion m such cases, and will set down 
in then report the note of an enlaiged pancieas only when the enlargement is 
so gross that nobody could be of any othei opinion Only heie and there does 
one find a surgeon who, being called upon to lecant and confess is of such 
an independent spiiit as to exclaim, like Galileo, ''Eppur si muove — it ivas 
swollen, anyhow *” Now the truth of such a matter, of course, is that both 
are right, but that the oedema, which inci eased the size of the oigan to such 
an extent that the suigeon could feel it as enlarged, had disappeared dm mg 
the Intel veiling few da)'’s to such an extent that the pathologist would con- 
sider it 1101 mal 

Although such a panel eatic oedema is not mfrecjuently found as a com- 
plication of gall-stone disease, it can also occui quite independently In a 
series of some thirty-five cases of chionic pancreatitis which I analyzed in 
1913. I found that, 111 appi oximately 50 per cent , gall-stones weie conspicu- 
ous by their absence, and that m a fuither consideiable propoition stones were 
present only m the gall-bladder and not m the common duct And, indeed, 
this fact has long been a difficulty to those who roughly think of pancreatitis 
as being always secondaiy to disease m the gall passages It was in the attempt 
to explain this large propoition of cases of independent pancreatitis that I 
suggested, about 191T, that bile might be forced into the pancreatic duct 
through a spasm of the sphinctei of Oddi This is a hypothesis which it is 
extiemely difficult to prove in the human, but which I have been able to prove 
in animal expeiiments, and I confess that I am a convinced adherent of the 
theory which ascribes the cause of the great majoiity of instances of acute 
pancreatitis to the entiance of bile into the panel eatic duct In this place I 
need say no more about this mode of causation than that I have found it pos- 
sible in animals, by direct injection of bile, both normal and infected, into the 
panel eatic duct, or by foicing bile through an artificially induced spasm of the 
sphincter of Oddi into the panel eatic duct, to produce all grades of acute pan- 
creatic disease, from the lightei forms, which are here m question, up to the 
hyperacute forms ending fatally within half an hour from the beginning of 
the experiment And concerning the lighter foims, I have observed again all 
stages from a veiy mild and transitory oedema, with little congestion, limited 
to a small area of the gland, up to massive oedema of the whole oigan, with 
intense congestion, small extiavasations of blood, and here and there small 
aieas of necrosis of the parenchyma, but all stages of these lightei forms may 
alike end m recovery, more or less rapid, through subsidence of oedema, reab- 
sorption of hsemorrhagic exudate, and conversion of the small necrotic areas 
into scar 

Now, IS confirmation to be found m the liteiature^ I cannot pietend to 
have covered the subject exhaustively m my leading, but I have found one 
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article at least In the Deutsche Zatschiift fui CJiiiuigie, for 1922, theie 
appeared an article by Zoepffel, the title of which ran thus “Acute pancreatic 
cedema as an early stage of acute pancreatic necrosis ” Zoepffel points out 
that the fundamental lesion in acute pancreatitis is the necrosis of the gland 
tissue, and this is now generally accepted Early or light cases of the disease 
are those in which necrosis and possibly haemorrhage are not only definitely 
present, but are also in process of further development Zcepffel here set up 
a new class upon the basis of an experience of four cases, in which he found 
a picture which undoubtedly belonged m the rubric of acute pancreatic necro- 
sis, although lacking the basic lesion of necrosis In each of these four patients 
he discovered no more than a glassy oedema, which completely infiltrated and 
enveloped the pancreas, and invaded also the small omentum and the trans- 
verse mesocolon The gland tissue was moderately swollen and hardened, but 
looked otherwise normal, and m the microscopical sections, which he obtained 
by cutting out in two cases a small piece of the organ, he was able to demon- 
strate an entire absence of necrosis, as also of haemorrhage In two of these, 
fat necroses were also found He goes on to argue that this condition of acute 
cedema repiesents the earliest stage of a proper, acute panel eatic necrosis, and, 
what IS more, that the process would infallibly have gone on into a full-blown 
pancreatic necrosis had he not intervened early “The discovery of this condi- 
tion (he says) of acute pancreatic cedema, and above all its successful man- 
agement, I owe entirely to the principle of immediate operation during the 
ordinary gall-stone attack ” All four patients recovei ed and all four were 
operated on within the first twenty-four hours, and indeed three within the 
first twelve hours He assumes that his early operation came m time to pre- 
vent further progression into the stage of fully developed and possibly 
widespread necrosis, and he, therefore, demands that operation should be 
undertaken as soon as there is any suspicion of acute pancreatitis Suspicion 
should be aroused immediately whenever, in the course of assumed chole- 
lithiasis, an attack appears in which the most severe pain is found in the 
middle and left side of the upper abdomen, together with great tenderness and 
rigidity 111 this region In 115 opeiations undertaken during the acute stage of 
a gall-stone attack, he found eleven cases of acute coincident paiici eatic nec- 
rosis, including his four cases of oedema 

The finding of this paper of Zoepffel’s was a source of considerable pleas- 
ure, for I discovered here the confirmation of my long-held conviction, which 
up to that time was supported only by the experimental v\ ork and the experi- 
ence of the one case I take it, therefore, that this picture, both pathological 
and clinical, may be now accepted as a distinct disease entity I am under the 
impression that it is not generally familiar to medical men, but I imagine that 
nobody will deny its importance One may contest, as indeed I do contest, 
Zoepffel’s assumption that this pancreatic cedema will go on, usually, into the 
extremely dangerous condition of widespread necrosis, without thereby dimm- 
ishmg the importance of his obsen^ation A very large number of these 
cedemas would resoh'^e spontaneously within a few' days, if left alone Hov\ 
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often have we not seen even more advanced lesions in the panel eas, discov- 
ered by chance during gall-bladdei operations, lecover spontaneously with- 
out any such intervention as drainage oi tamponing the pancreas > Is this not 
all the more true of the lighter lesions of pure oedema ' By the terms, there- 
fore, of this argument, we are brought back to the conception of a passing 
pancreatic cedema, caused by the accidental leflux of fairly normal bile into 
the pancreatic duct, as explaining many of the transient though possibly 
severe attacks of epigastric pain, often spreading to the left side (though 
that is not necessaiy), which are variously diagnosed as indigestion, gastric 
upset from improper diet, adhesions, ulcer, cholecystitis, appendicitis, or even 
renal colic I admit that the diagnosis m such cases must often remain quite 
uncertain, but I maintain that merely to have m mind the possibility of pan- 
creatic oedema is useful For it is rather characteristic of this form of 
pancreatic disturbance that it is apt to be recurrent The surgeon will not by 
his training dismiss lightly any complaint of a recurring trouble in the abdo- 
men, which is accompanied by pain, but the general practitioner, familiar 
as he is with so many pains that come to nothing, and driven by the pressure 
of practice, is perhaps more apt to do so Such patients should be thoroughly 
and methodically examined Gastric and duodenal ulcer can usually be 
excluded, likewise, appendicitis The finding of disease m the bile passages 
does not exclude, indeed, may rather support, the idea of coincident attacks 
of mild pancreatitis In any case let us finish once for all with such vague 
generalizations as those just mentioned 

But, one may ask, are there no means by which we can attain to greater 
certitude m the clinical recognition of these cases of pancreatic oedema, or 
mild pancreatitis ^ I think there are Certain clinical signs and symptoms do 
point to the pancreas First the situation and character of the pain A pain 
which is chiefly felt in the epigastrium and radiates to the left and especially 
into the left side of the back, while the right side of the abdomen remains 
comparatively free, and a pain which is of extraordinary severity, is most 
probably a pancreatic pain It is commonly believed that the pain of a gall- 
stone attack often radiates to the left side That is true, although Katsch and 
also Westphal deny it Nevertheless, gall-stone pain is chiefly felt on 
the right side and radiates to the right shoulder-blade, and only when exces- 
sive and at the onset, to the left , it is easy to make sure that its chief location 
IS in the mid-epigastrium and to the right Pam which persists in the left side 
usually indicates a pancreatitis The location of tenderness is also a good 
guide, but It is important to use thumb pressure and to v\ ork in from all sides 
toward the pancreatic area, marking the point at which the patient first 
evinces pain It is remarkable how often the resulting figure will correspond 
with the anatomical situation of the pancreas In some cases one will find an 
abnoimally superficial aortic pulsation, which is most important In many 
acute cases, a zone of left-sided hyperaesthesia (Head) is found, and points 
strongly to pancreatitis In a gall-stone attack the zone is not found on the 
left It was typically present m my case 
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Tests foi panel eatic function aie gaming moie favoi lately Wohlge- 
muth’s test for diastase m blood and urine has been employed in a large 
number of cases m Germany, and is much thought of Befoie the war, work- 
ing with Doctoi Biuere, I found that Hewlett’s test foi lipase m the urine 
was positive in over half the cases And of late years the finding of a raised 
blood sugar is more and more frequent But it is important that all these 
tests should be applied early, within the first forty-eight hours , later than 
that they usually fall out negative I feel sure that the early generalized 
swelling of the whole organ is often sufficient to interfere with both inter- 
nal and external secretions, but the lapse of even two days allows of suffi- 
cient reabsorption of oedematous fluid to set free the pancreatic tissue and 
the excretory paths Thus then, even in these light attacks of pancreatic 
cedema, it is possible for the alert clinician to make a very good guess at 
the true condition Abnormally severe epigastric pain, radiating to the left, 
persistent epigastric tenderness on finger pressure, limited to the anatomical 
position of the pancreas , a Head zone of hypei lesthesia m the left flank at the 
level of the eighth to the tenth dorsal , a transient hyperglycsemia , a positive 
test for diastase or lipase in the blood or urine, — all point only m the one 
direction, the pancreas And if within a few days all these signs disappear, 
that very disappearance, corresponding to reabsorption of the pancreatic 
exudate, is a further link m the diagnostic chain 

Tieatment — The undoubted fact that the condition just described does 
not often progress to the stage of massive pancreatic necrosis, that it rather 
tends to spontaneous subsidence, would seem to suggest an expectant plan 
of treatment, yet the equally well-established fact that any one of these attacks 
may end in a fatal massive necrosis constitutes a grave warning, and will 
often justify operation The diagnosis being established, one should, in my 
opinion, open the abdomen When the lesion is apparently due to disease 
in the bile passages this will itself be a sufficient reason for operation, and 
the course to be followed is obvious One will remove stones and dram the bile 
With regard to removal of the gall-bladder, so universally, even indiscrimi- 
nately practiced of late yeais, my opinion is that m the presence of pancreatic 
swelling a cholecystectomy is not permissible With mci easing experience 
we are finding that pancreatitis occurs not infrequently after the gall-blad- 
der, with its valuable safety valve function, has been removed A^’on Berg- 
niann estimates the incidence of recurring pain after cholecj^stectomy at 
20 per cent While this is due m some cases to the fact that a common-duct 
stone was overlooked at operation, ue know that in many other cases this 
explanation is not applicable, and it is necessary to assume that some dis- 
turbance in the peristalsis of the common duct, conceivably a spasm of the 
sphincter of Oddi, is responsible It is obvious that such an occurrence would 
tend to throw bile into the pancreatic duct, and produce a mild or severe 
attack of pancreatic sivellmg Our only safeguard under such circumstances 
lies 111 a bile drainage, and if the gall-bladder has been removed the common 
duct has to be utilized AVe must then perform an operation which is tecli- 
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nically more difficult than a cholecystostomy, and not without danger If 
bile diainage has to be maintained foi a month or two, as m my opinion it 
should be maintained, m older to allow time foi the pancieatic swelling to 
resolve, we are faced with the tiouble and iisk of leaving a tube m the com- 
mon duct over a long peiiod, with consequent danger of stiictuie and with, 
also, whatevei dangei may he in the diveision of the total amount of bile 
to the exteiior Consequently, I do not lemove the gall-bladder foi chole- 
lithiasis in the piesence of pancieatitis, but use it lathei foi piolonged diain- 
age, which m my expeiience has been the suiest load to cure 

If, oil the other hand, no stones aie found in the common duct oi gall- 
bladder, and we have to assume a dyskinesia of the motor appaiatus of bile 
excretion, we are at least following the safest couise in instituting bile drain- 
age thiough the gall-bladder, for this piovides a safety valve for any tian- 
sient, mci eased pressuie in the common duct, and theieby tends to prevent 
a foicmg of bile into the pancieatic duct 

In conclusion, theiefoie, I would uige that opeiation, under the ciicum- 
stances described, is advisable, and that it should consist, when the pancreas 
IS found swollen, in a cholecystostomy with bile drainage maintained for a 
period of one to two months, according to the degiee of the pancreatic swell- 
ing, giving sufficient time, that is, foi lesolntion of the pancreatic exudate 
to take place thorough!}'- 
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DISCUSSION 

Dr Damon B PrEirrER said that the mtei dependence of certain 
inflammatory lesions of the abdominal viscera has long been recognized, 
especially by the surgeon who sees the forces of pathology m motion The 
exact sequence of events, the precise determination of the pathogenesis of 
these piocesses, is in many cases not fully settled This is particularly true 
of the acute and chionic lesions of the pancreas Doctor Archibald’s 
^ong interest in this subject and his contributions to it lead us to leceive his 
flndings and opinions with gieat lespect 

It IS undoubtedly true that the majoiity of attacks of pancreatitis at the 

813 



EDWARD ARCHIBALD 


present time go unrecognized and misinterpreted In re\ie\ving the histones 
of cases of acute pancreatitis, the speaker has been impressed, by the fre- 
quency of previous attacks, milder in charactei but similar m kind to the final 
and too often terminal one The failure to recognize the nature of such pre- 
liminary attacks finds a ready explanation if not an excuse in the lack of 
truly characteristic symptoms and signs of pancreatitis, in the absence of 
definite laboratory or other confirmatory methods and in the frequent pre- 
ponderating admixture of symptoms of involvement of the biliary tract 
Probably the situation will remain unsatisfactory until definite confirmatory 
methods are devised or until we gam a better knowledge of the true origin 
and incidence of the disease Certainly early operations as advocated by 
Zoepfel would help greatly in unravelling the skein but it seems doubtful 
whether surgeons can be convinced that early inteivention should be prac- 
ticed in the acute calculous or non-calculous infections of the gall-bladdei 
Unless the risk of acute pancreatitis is greatei than experience seems to 
indicate, it would seem that the greater risk mrolved in precipitate opera- 
tion upon acute biliar)" disease would more than counterbalance the 
advantages to the pancreas Suiely Zoepfel’s experience m finding lo per 
cent of cases of severe pancreatic disease in a series of a little over a 
hundred gall-bladder cases is exceptional However, even without such 
purposeful early operation, it has fallen to the lot of every active abdominal 
surgeon to operate upon cases of more or less acute cholecystitis or 
cholelithiasis and to find the pancreas involved in the process Allowing 
for the difficulties and personal equations involved in assessing the dif- 
ferences in size, contour, and consistency which would indicate pancreatic 
involvement the testimony of many surgeons of large experience and 
undoubted competence indicates some degree of participation by the pancreas 
in a considerable percentage of cases even up to 20 or 30 per cent 

Some years ago Arnsperger abroad and Deavei and the speaker m this 
country advanced the idea that the lymphatics of the head of the pancreas 
which are known to be m such intimate relation to those of the gall-bladder, 
liver, and duodenum might be the connecting link The idea does not lend 
Itself readily to experimental proof 01 disproof because of our inability 
to construct conditions comparable to the clinical state of affairs Howevei, 
the clinical inferences were attractive and gamed some degree of acceptance 
Now Doctor Archibald brings us back to the older idea of retiojection of 
bile and duct-borne infection as the probable explanation of both the acute 
and the mild and presumably chronic inflammations It is healthy to have 
this divergence of opinion, and it is illuminating to see this demonstration 
and hear his views so ably expounded 

Doctor Pfeiffer has felt for a long time that it is probably a mistake 
to try to explain too much on a single hyiiothesis , tliat the solution probably 
imolvcs multiple factors Certainly there can be no doubt of the harmful 
mfluenee of retrojected, infected bile upon the pancreas lhat this can 
and does occur when a stone of a ceitam size is imiiacted 111 a ceitain nay 
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in the papiha of Vater of a ceitain type of anatomical constuiction, we 
know That pancreatitis occnis without stone is also known Archibald’s 
expeiiments upon the cat, howevei, have shown that the obstiuction to the 
outflow of bile by the sphinctei of Oddi may permit the pressure of 
bile within the ducts to be laised to a point such that bile may be injected 
backward into the pancreas This disposes of that objection to the duct 
tlieory But instances of pancreatitis have been reported in which the 
pancreatic duct did not join the common bile duct but passed directly into 
the duodenum and at least one instance of acute haemorrhagic pancreatitis 
has been reported in an accessoiy pancreas Possibly retrojection of duo- 
denal contents may account foi the latter cases There is no way of dodg- 
ing the incorrigible duct advocate Those who have seen the oedema and 
infiltration of the peiipancreatic tissue m association with certain cases 
of cholecystic disease, together with obvious alterations of the pancreatic 
head, may be paidoned for feeling that infection by lymphatic channels 
and contiguity is at least a probable factor Possibly even a rapprochement 
of the two views may be possible in postulating stasis of pancreatic secie- 
tion due to inflammatory involvement of its terminal ducts where they 
are in close relationship with the termination of the common bile duct and 
in fact I strongly suspect that such is the case 

In any event the blame is still cast upon disease of the biliary tract 
The chief offender is known The pancreas suffers the frequent fate of 
the innocent bystander, only we do not know whether the brick was thrown 
overhanded or underhanded When we do know, it may help us m the 
therapy of a not too satisfactory condition Hence, the great importance 
of this communication and the necessity for renewed interest and activity 
m the gathering of data that will help to clear up this debatable point It 
IS the speaker’s opinion that the solution of so-called pancreatitis involves 
not a single method of pathogenesis but multiple factors as above mentioned 
and that the apportionment of their relative importance is yet to be made 
Dr J Edwin Sweet, of New York, said that he had had some evi- 
dence of Doctor Archibald’s contention that it is possible to have something 
less than a fatal pancreatitis Most of those who have worked with the 
pancreas were misled by the eaily workers on the pancreas, who were not 
surgeons or pathologists, but generally German coroners, whose experience 
would naturally make them feel that pancreatitis is a fatal disease 

A few years ago m connection with Doctor Krtimbaar some experi- 
ments were tried with radium emanation tubes m the pancreas The experi- 
menters found that they could produce areas of typical haemorrhage of 
the pancreas If a sufficient amount of emanation were used, the result 
was fatal, with fewer tubes inserted into the pancreas the result was not 
fatal Doctor Sweet has felt since then with Doctor Archibald that non- 
fatal pancreatitis, with areas of typical haemorrhagic pancreatitis, is possible 
The speaker asked by just what route Doctor Archibald pictures the passage 
of this bile from the inside of the duct to the lymphatics m the mteracinar 
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space It would seem that by way of the duct R should first attack the 
parenchyma, but m his pictures it looks as if it uent into the connective 
tissue fiist 

De a P C Ashhuest remaiked that he should like to know whether 
this acute oedema which Doctor Archibald describes is an inflammation of 
the ducts of the pancreas, or a cellulitis, or a lymphangitis The slides 
he showed looked like cellulitis Doctor Pfeiffei spoke of the l3anphatics 
It seems to me important to decide which it is 

Doctoe Aechibald closed the discussion of his paper by remarking 
that he had not intended the papei to be the basis of a discussion on the 
etiology of pancreatitis and for that reason he had tried to avoid contentious 
points, but almost inevitably, in an}' discussion one comes back to the old 
argument concerning the essential factors of etiology He can hardly be 
blamed for being an adherent of the bile retrojection theory m the face of 
the results he has seen from the diiect injection of the pancreatic duct 
with bile The connection is so obvious, in animals at least, it is a definite 
cause and effect sequence, without any chance of mistake Whether it 
occurs that way in the human in the majority of cases remains a problem 

Doctor Sweet asked how he explained the transfer of bile, or the bile 
effect, from the main pancreatic duct and intralobular passages to the stroma 
He was speaking, of course, only of oedema CEdema represents an inflam- 
matory reaction, which invades all the tissues of any organ or any one part 
of that organ, because it occurs in the A'ascular tissue which permeates the 
organ Irritation of the ducts produces the phenomena of inflammation 
of which oedema is one of the first and most prominent It must occur 
in any or in every tissue, wherever the irritating substance comes into con- 
tact with the vascular radicles The speaker finds no difficulty in believing 
that an irritant introduced into the duct system, without necessarily pene- 
trating the duct wall, can bring about a condtnon of oedema in the stroma 
as a phenomenon of inflammation More than that he cannot say 

Answering Doctor Ashhurst’s question. Doctor Archibald said that he 
believes it is purely an oedema, inflammatory but not infective like an aseptic 
inflammation which one may get from the injection of croton oil, but 
stopping short at the first stage of inflammation which is, let us say, exuda- 
tion Whether the irritant gets in by any of the ducts in human cases, 
we cannot prove But in animals when he introduced it by way of the 
ducts, he obtained the appearance shown on the slides If he introduced 
infection from outside, say in the gall-bladder, and tried to get the lymphatics 
to carry it to the pancreas, he was not successful As to the blood current 
as a path for the irritant, that is extremely difficult to prove 
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DECOMPRESSION OE THE HEART 
By Evarts a Graham, M D. 

OF Saint Louis, Mo 

FUOM THE DLP\nTMr\T OF SUnGFRI WASHINGTON UM\ ERSm SCHOOL OF MEDICINE. 

AND n\RNF-S HOSPITAL OF SVXNT LOUIS 

Decompression has become a lecogmzed theiapeutic principle in neuro- 
logical suigeiy to lelieve the brain of the serious destructive effects of pres- 
sure Similarl}?^ the dramatic effects of decompression of the thoiax have 
been noted repeatedly when air has been aspirated from a case of acute tension 
pneumothorax or when a laige collection of fluid has been removed from a 
pleuial cavity The idea, however, of deliberately attempting to relieve the 
heait of embai rassing pressuie has seldom been proposed, except as it has 
been applied to the lemoval of exudates within the pericardium which were 
causing the condition of so-called “heart tamponade ” 

The purpose of the piesent paper is to record two cases m which oper- 
ations were perfoimed foi the deliberate purpose of decompressing the heart 
Before giving the details of these cases, however, certain other aspects of 
the problem should be mentioned First of all, there is but little information 
available on what the effects of pressure upon the heart are This neglected 
field of study probably offeis a rich harvest to those who will cairy out 
properly controlled experiments Dr Duff Allen and I are now interested 
in this problem So far as I have been able to find there is only a single 
observation m the liteiatuie in which experimental studies have been made 
of this question with satisfactory control This was an observation made by 
Schmitt^ during the course of some experimental work on partial heart block 
carried out m the Department of Physiology of the Washington University 
School of Medicine He found that a complete block of the conduction of 
the contraction wave through an isolated strip of turtle heart muscle could 
be obtained merely by the pressure upon it of a thin strip of rubber dam If 
such effects can be produced on a strip of normal muscle, it seems possible 
that serious effects may follow even less degrees of compression exerted on 
muscle which is already somewhat compromised by disease 

Normally the heart, enclosed m the pericardium, is partly surrounded by 
the lungs, which act as two an cushions This fact might seem perhaps to 
indicate that nature had made provision against a serious compression of the 
heart at least from the sides Moreover, the heart is ordinarily movable to a 
considerable extent and its mobility affords another possible means of protect- 
mg it against serious pressure Although these protective mechanisms suffice 
under ordinary normal conditions, yet there seem to be cases in which the 
heart is subjected to a pressure which appears to be great enough to cause 
potential harm These are the cases of children in whom there is a precordial 
bulging with widening of the intercostal spaces and sometimes apparently a 

* Read before the Philadelphia Academy of Surgery , Senu-Centenmal Anniversary, 
'^Pnl 22, 1929 
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pushing foiward of the ribs and costal caitilagcs on the left side Undei 
oidinaiy circumstances, in a child the bony thorax grows laigei at about the 
same rate as the heart Howe^er, m a child whose heart is greatly enlarged 
from rheumatic heart disease, it would seem that the thoracic cage may actually 
be too small The heart, moreover, will continue to enlarge because of the 
demands of mere growth itself Under such conditions as those described 
above it has seemed to me that perhaps some relief might be expected from 
an operation which would dimmish the pressure exerted on the organ by the 
bony and cartilaginous wall of the thorax 

Brauer^ m 1902 proposed to Peterson that the thud, fourth and fifth 
left ribs should be removed in a case of chronic mediastinopericarditis in 
order to permit the heart to contract without the necessity of pulling on the 
rigid wall of the chest The operation ivas carried out with conspicuous suc- 
cess by Peterson, and to it the name of cardiolysis was given by Brauer The 
idea, strictly speaking, was not to accomplish decompression, but rather to 
permit the heart more freedom in action by allowing it to pull against soft 
yielding tissues instead of against a rigid bony wall An exhaustive review 
of all the cases in the literature operated on in accordance with the principle 
of the Brauer cardiolysis has recently been made by Elsworth Smith and 
H S Liggett® In 1907, however, Alexander Morison^ of Edinburgh, in 
Ignorance of Brauer’s ideas, proposed “the principle of operative interference 
to relieve intrathoracic pressure when the mere bulk of the heart was the 
chief feature in the case” After heaiing of the successful result m the first 
case of cardiolysis by Brauer and Peterson he concluded that perhaps the 
benefit derived from the operation was not entirely to be explained in ac- 
cordance with the ideas of Brauer, but that perhaps also the factor of 
actual decompression was important The following quotation is taken from 
his article 

“The question arises whether mere bulk is not a disadvantage in these 
circumstances, and whether, therefore, the justification does not arise for 
attempting to relieve pressure by the removal of a portion of the ribs and 
cartilages m the precordia, in obedience to the indications given by the 
precordial bulging of children, even when it may be assumed that pericardial 
tethering is absent ” 

Because of these ideas he persuaded Mr E C Stabb, of Edinburgh, to 
carr}'^ out an operation similar to cardiolysis on a young man, nineteen years 
of age, whom he had been treating with only moderate success for six years 
preiiously for an aortic regurgitation with a greatly enlarged heart This 
young man also had very severe precordial pain The operation was well 
tolerated, and marked improvement occurred in the patient’s condition, with 
almost a complete disappearance of the distressing pain A subsequent 
report ® a year later stated that the patient had continued to show improve- 
ment and uas able to work steadily as a hat maker 

There are possibilities of tuo kinds of serious compressive effects when 
a heart is greatly enlarged One type of these effects is on the heart itself 

818 



DECOMPRESSION OF THE HEART 


As alread)'^ indicated above we know veiy little about the consequences of 
pressme on the beait itself The othei type of effects is on other intra- 
thoracic stiuctuies We aie much moie familiai with the effects of com- 
pression on other stiuctuies than the heait We know, for example, that the 
large veins can be lathei easily compiessed by mtrathoiacic tumors, by 
piieumothoiax and by laige collections of fluid Still more lecently we have 
learned thiough the important woik of Alexandei and Kountz,® of Washing- 
ton University, that the 
supposed caidiac decom- f 
pensation with its attend- 
ing cedema of the extrem- 
ities, the enlarged livei, 
etc , which sometimes ac- 
companies conditions of 
extreme emphysema of 
the lungs, is not due to 
disease of the heait, but 
that rather it is due to the 
pressure exerted on the ^ 
large veins by the gieatly 
distended lungs There aie 
thus apparent many invit 
mg problems for study in 
connection with the ques- 
tion of what may happen 
to a patient from a great 
enlaigement of his heart I— Xraj photograph of heait of Case No I 

In addition to the type of compression of the heart which arises from its 
too great enlargement m a restiicted bony framework there is also another 
type in which the heait is sc|ueezed by a pericardium which consists largely 
of scar tissue As a result of inflammation the pericaidial membrane some- 
times becomes converted into scar tissue ivith dense fibrous adhesions be- 
tween the parietal and visceral layers When such a result occurs the action 
0 the heart is inevitably embarrassed regardless of the question of size or 
0 the state of the bony framework of the chest At times this effect is even 
greater because the pericardium becomes actually calcified Foi the relief 
0 this condition Delorme, m 1895, proposed that in such cases some or all 
0^ the fibrous pencaidium should be removed This operation is often spoken 
0 under the name of pericardial decortication In 1924 he reported and 
commented upon two patients that had been operated on by Hallopeau Some- 
tunes it IS impossible to carry out the idea of Delorme because the parietal 
pericardium is so firmly attached to the heart that it cannot be stripped 
® Fot only IS this true because of calcification wdiich may be present but 
aie also, occasionally, stiands of fibious tissue which uin right 
^0 the inyocaidium from the fibiosed visceral pencaidium Schmieden® 
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has commented on these difficulties after an experience based on eight opera- 
tions for decortication He states that it is very important to remove 
the visceral layer, that is, the epicardium, in order to free the heart 
properly, and that it is very important to free the left ventricle before the 
right one The Delorme operation is rational when it can be carried 
out and in certain cases the results have been most gratifying 

In this paper I am not 
discussing the question of 
a heart that is embar- 
rassed by the contraction 
around it of a fibrous per- 
icardium I am discussing 
rather the question of a 
heart that may be embar- 
rassed because it is so 
large that it cannot help 
being embarrassed by 
confinement within a 
bony chest wall In the 
two cases leported here 
the pencaidium was not 
thickened and in the sec- 
ond case it was intention- 
ally opened to permit an 
inspection of the interior 
No fibrous adhesions be- 
tween the two layers of 
the pericardium were 
found and both layers 
seemed on inspection to 
be practically normal 
This case, therefore, did 
not seem to demand the 

Fig 2 — Xo i t«o months after operation The forward principle of dcCOrtlCatlOll 
bulging of the heart is well seen in the photograph j recently Oper- 

ated on two children for the purpose of accomplishing a decompression of the 
heart in accordance AMth the ideas expressed aboA'^e 

The first patient, E C, aahs a boj, fourteen rears of age Since the age of six 
he had spent most of his time m either the St Louis Children’s Hospital or at its 
con\ alescent farm because of frequent attacks of cardiac decompensation In all he had 
been admitted to the Children s Hospital ten times m the past eight j ears Sometime 
at about the age of fire he had had, appareiitlA, acute articular rheumatism At the 
age of six his tonsils A\ere remoied and he had had manj operations on his nasal sinuses 
The patient stated that he stopped Aiith the thirteenth operation on his nose He has 
alwais since the beginning of his illness been reri dispnoeic eien on slight exertion 
He has been much aiinojed b\ a constant pounding in the precordium and his sleep 
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has been seriously intei fered with because of palpitation of his heart Because of having 
passed be3ond the age limit of the Children’s Hospital he was admitted to the Barnes 
Hospital August 27, 1928, with a return of symptoms of cardiac decompensation Fibrilla- 
tion which has been noted on numerous previous occasions was present at the time of 
tins admission There was a diffuse turbulent cardiac impulse extending about two 
inches outside the nipple There was an apical systolic thrill and murmur The rhythm 
and force of the beat were irregular The rate was about 150 at the apex and about 
120 at the wrist but it was 
difficult to count The second 
pulmonic sound was acceiitu- | 
ated His blood pressure was I 
105/75 He was discharged 
on October 4 in compensation 
after digitalis therapy He 
reentered the hospital on Oc- 
tober 9 because of a return of 
some symptoms of decompen- 
sation together with vomiting 
At this time the only evidence 
of decompensation, however, 
was the presence of rales at 
the base of both lungs The 
liver was not enlarged and 
the peripheral veins not di- 
lated The fluoroscopic ex- 
amination showed that both 
cardiophiemc angles were 
clear with no evidence of 
adhesions The heart shifted 1 
readily from right to left with . 
change of position There 
was no Broadbent sign From 
these findings it was 

concluded that there was Pjq ^ — X raj of chest of Case No z immediately after the 
no evidence of a chronic had sv\anovved banum Not only IS the greatly enlarged 

heart seen but the deviation of the ossophagus because of the pres 
niediastinopericarditis The sme of the heart against it IS also well shown The numbers 

question, however, of decom- nnihmetres 

pression came up and was discussed extensively with various medical colleagues 
On November 5, with novocaine anjesthesia, the fourth and fifth ribs and costal 
cartilages, including the periosteum and perichondrium, were removed from the left 
border of the sternum to the anterior axillary line The beating of the heart seemed 
much less restricted than before and the organ immediately bulged forward The 
pericardium was not opened but seemed practically normal The patient went through 
the operation in a very satisfactory manner, conversing and joking with various members 
of the operating team during the whole procedure Immediately before the operation 
his blood pressure was 135/70 On the following morning it was 130/90, another read- 
ing thirty-six hours after the operation also gave the same value of 130/90 The most 
striking fact about the immediate result of the operation was the very marked subjective 
improvement The patient stated inimediatelj' that the palpitation and the sense of pound- 
iiig m the precordium had entirely disappeared For that reason he w'as able to sleep 
much better than before He was discharged from the hospital in the last week of 
l^eccniber His fibrillation was still present and w^as thought to be of a permanent 
nature Although the subjective result is still excellent the patient has had another attack 
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of decompensation which evas thought bi Ins plnsician to hent been due to too much 
actnitj At the present A\riting he is in Barnes Hospital again with oedema and other 
signs of cardne decompensation in addition to some evidence of a pulmonarj infarct 
However, despite his decompensation he still states that his sj'mptoms are much more 
easib endured than thej were before the operation 

The second case, M R , a colored girl, five j ears of age, was admitted to the 
Children’s Hospital December 31, 1928 There had been two previous entries in April 
and June of 1928 because of cardiac decompensation following several attacks of 
rheumatic fever She showed evidence of a mitral stenosis and aortic insufficiency and 
a myocarditis There was a marked precordial bulge with a Aery evident heaving of 
the whole precordium The heart extended eight and one-half centimetres to the left , 
the liver was enlarged On June 15 and 17 the patient had two sudden attacks resembling 
acute shock in which the pulse became rapid and thready and respiration rapid and 
shallow There was some suspicion that this child had a chronic mediastmopericarditis 
with fixation of the heart bj adhesions Howe\er, about the only evidence of this was 
that which was presented by an electrocardiographic study of the heart AVith the technic 
of Carter and Dieuaide” There AA’as no Broadbent sign and there AA'as no systolic pull 
on the diaphragm noted fluoroscopically (ElsAvorth Smith sign) A SAA'alloAV of barium 
shoAved a marked deviation of the oesophagus to the right The measurements of the 
heart on a fluoroscopic tracing Avere as folloAA's 

Widest diameter of the vessels =54 cm 

Med Right = 4 25 cm 

Med Left =7 cm 

On January 23 electrocardiograms shoAved arrhjthmia and intraventricular block 
There Avas also probably a nodal rhjthm There Avas thus a considerable amount of 
micertaint} as to Avhether or not this patient had merely an enlarged heart or an asso- 
ciated mediastmopericarditis Compensation AA'as restored and an operation Avas per- 
formed Januarj 31, 1929, similar to the one AAhich had been performed on the other 
patient A semicircular incision AA’as made beginning at the level of the second rib on 
the left side curAing around the sternum and running backAvard to the anterior axillary 
line at the IcAel of the eighth rib The skin and subcutaneous tissues Avere turned back 
m a flap and subperiosteal resection of the fourth, fifth and sixth ribs and costal cartilages 
AAas made from the sternum to about the anterior axillar> line The periosteum and 
perichondrium Avere also carefulh stripped off the pleura This seemed an important 
part of the operation because if a permanent decompression is desired it is necessary to 
prcAent regeneration of bone The pleura AA'as extremelj thin and transparent but it 
was not opened at 3113 place The pericardium Avas seen plainly and the pulsation of 
the Iieart AA’as regular The pericardium AA’as opened for inspection Both layers seemed 
practicalh normal and there A\ere no adhesions betAveen them Decortication, therefore, 
seemed unnecessar} and AAas not performed The pericardium Avas accordingly closed 
There seemed to be no verA pronounced change m the position of the heart after the 
remoAal of the ribs The operation in this case AAas performed under an-esthesia Avith 
nitrous oxide because this child did not seem to be a good subject for local anaesthesia 
on account of her great fear of the operation The operation Avas AAell tolerated and it 
did not disturb the patient appreciabh She AAas discharged from the hospital on 
PebruarA 19 The subjects e improAement in this patient Avas as great as in the other 
patient In addition a striking objectiAe result Avas obtained Ihe venous pressure 
w’hicli had been found bA Doctor Inme-Jones to be eighteen centimetres of AA’ater jusi 
before the operation could not be measured at the time of discharge, m other AA'ords 
this seemed to be AerA definite CAidence that pressure had been remoAed at least from 
the large Aenous trunks The mother has been greatb pleased Avith the results of the 
operation, particularh with reference to the greater abihtA of the patient to sleep 
because of the absence of the complaint of too Aiolent pounding m the precordium The 
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mother also states that for the first time in more than a year the child is able to sleep 
without a pillow under her head The nodal rhythm had also disappeared at the time 
ol discharge 


Both of the two cases obtained marked subjective improvement from the 
operation The second case, in addition, appaiently obtained very definite 
objective improvement as shown by the disappearance of the raised venous 
pressuie and of the nodal rhythm In neither case were the ordinary indi- 


cations foi the Braiiei 
operation of cardiolysis 
present, such as positive 
evidence of a tethering of 
the heart by adhesions 
For this reason, there- 
fore, the beneficial re- 
sults seem to have been 
due entirely to the effect 
of a decompression The 
return of a decompensa- 
tion m the first case was 
of course disappointing, 
but too much cannot be 
expected as a result of 
the operation For after 
all one cannot provide a 
new heait Despite the 
recurience of his bioken 
compensation this four- 
teen-year-old boy has 
steadfastly claimed that 
he feels much better than 
before the operation and 
that he regards the oper- 








re- 


ation as having been dis- 
tinctly worth while The 
second patient has 
niained entirely compen 

sated since the operation, now about three months 
been much more active at home than would have been considered advisable 


Fig 4 — X ray of chest about six weeks after operation and 
again after a suallou of barium Although the oesophagus is 
still deviated to the right the amount of deviation is less than 
before operation It would seem, therefore, as if the simple 
decompression relieved somewhat the pressure of the heart on 
the cesophagus 

Dunn? this time also she has 


In reporting these two cases m which a dehbeiate attempt was made to 
decompress a large heart it is fully realized that one must be cautious in the 
evaluation of the results, in fact that, perhaps, it would be unwise to draw 
any conclusions in the brief time which has elapsed since the operations except 
that certain striking immediate effects were produced The opeiation itself 
seems to be associated with practically no danger There would probably be 
at the most only a few cases in which the procedure would be justified Those 
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apparently would be for the mo^t part children who had a definite precoidial 
bulging with a large heart Perhaps when more is learned about the efitects 
of pressure on the heart, other cases m which the indications mentioned above 
may not he present may be regarded as suitable for decompression , on the 
other hand, perhaps the operation will he found to be of no special value 

Note — It is unfortunate that after the presentation of this paper both of these 

patients described above died 
In the first case the fourteen- 
\ ear-old boj’-, as noted in the 
article above, was readmitted 
to the hospital five months 
after the operation because of 
another attack of cardiac de- 
compensation with evidence 
of a pulmonary infarct Death 
occurred on the evening of 
April 23 The post-mortem 
examination performed im- 
med'ately afterward showed 
extensive cedema of the lower 
extremities, the scrotum and 
the forearms When the 
thoracic cavity was opened 
both pleural spaces were 
, found obliterated in their 
lower portions by dense 
] fibrous adhesions Theie was 
j also some evidence of a more 
recent pleurisy in process of 
becoming organized Pock- 
I eted among these various ad- 
hesions were small fluid ac- 
^ cumulations The pericardial 
caMt3 was entirely obliter- 
ated bj dense fibrous adhe- 
1 sions which bound the two 
pericardial surfaces \er\ 
firml> together The heart 
I was tremendously enlarged 
and the chambers markedly 
dilated The adherent pericardium was attached to the anterior thoracic wall and 
the apex of the heart was pointed in the region of the resected ribs The mitral 
ial\e was greath thickened and scarred and its leaflets shortened and contracted 
The free margins were thick, tough and inelastic The leaf on the right side of 
the \ahe was especiallj eroded and conti acted until onlj a thin shelf of the origmal 
\ahe leaflet remained The chord'e tendineae vere greath thickened, somewhat 
shortened and were inserted immediateh into the free margin of the \ahc Distributed 
along the edge of this \al\e and extending for some distance down on the chord-c 
tendinese were small raised wart-like ^egetatIons characteristic of rheumatic \errucc'e 
The w'all of the left auricle abo\e the mitral lahe was scarred and m some places calcium 
had been deposited in these accumulations of fibrous tissue The tricuspid \alvc showed 
chronic changes but to a less degree than the mitral \ahe Howe\er, on this vahe were 
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small verrucccC The aortic valve sliowed no clianges and seemed competent The 
pulmonic valve also showed no change In the myocardium were small, fine, grayish 
lines running along the muscle bundles, presumably deposits of connective tissue The 
coronary vessels seemed normal, the lungs showed an extensive oedema In the lower 
lobe and m the right uppei lobe there was a large red infarct, in the right lower lobe 
there was appaiently an older lesion of some type which was gray instead of red There 
were some old caseous and partly calcified tracheobronchial lymph nodes The liver 
was enlarged, weighing 1460 grams It showed passiv^e congestion and oedema 

In view of the post-mortem findings m this case it is doubtful if any operation 
could have had much permanent benefit It is possible, however, that the patient might 
have been more greatly improved if an extensive removal of the pericardium had been 
undertalven in ordei to accomplish a decortication of the heart 

The second patient, the girl five years of age, was readmitted to the Childien’s 
Hospital April iS, with signs of consolidation of the right lower lobe, fever of 103 and 
104, pulse of 160 The heart sounds were the same as on previous admissions No 
pleural or pericardial friction rub was heard A diagnosis was made of right lower 
lobe pneumonia There was no evidence of cardiac decompensation and the venous 
pressure which had been markedl}'^ elevated before the operation was not sufficiently 
elevated to permit measurement at the time of this last admission The child was 
placed in an oxj'gen tent but no improvement resulted and she died on April 23 At 
the post-mortem examination a few fibrous adhesions were found between the parietal 
pericardium and the chest wall at the site of the operation The heart was much 
enlarged and the apex extended below the base of both lungs for a distance of three or 
four centimetres On opening the pericardial sac the pericardium was seen to be 
smooth and glistening with no adhesions between the two surfaces There was present 
the usual amount of pericardial fluid The heart weighed 220 grams , its measurements 
were as follows 


Mitral \ alve 

8 0 cm 

111 circumference 

Tricuspid valve 

9 0 cm 

m circumference 

Aortic valve 

4 0 cm 

in circumference 

Thickness of left ventricle 

I 2 cm 


Thickness of right Acntncle 

0 5 cm 



Over the left cardiac surface there were a number of irregular fibrinous plaques The 
myocardium was of a uniform red color, the musculature appeared normal The mitral 
\alve was markedly thickened at its margin by fibrous tissue The papillary muscles 
of the mitral valve were much hypertrophied and the chordre tendmeae were shorter 
than normal The aortic valve appeared normal as did also the pulmonary valve The 
margin of the tricuspid valves was moderately thickened, no fresh lesions of endocarditis 
could be found The coronary arteries were patent and the aorta seemed normal Both 
lungs showed large areas of consolidation The pleural surfaces over these areas were 
covered with a thin fibrinous exudate Purulent exudate was squeezed from the bronchi 
Ihere was no evidence of cardiac decompensation in any of the organs examined 

In this case the principal lesion at the time of operation seemed to be a very large 
heart with an old disease of the mitral valve Very marked immediate benefit apparently 
resulted from the simple procedure of decompression This benefit apparently was main- 
tained and the death seemed to be an accidental one from an acute infection of the lungs 
"Inch had no bearing on the cardiac condition so far as could be judged by^ the post- 
mortem examination In spite of the death of this patient three months after the opera- 
tion there seems to me to be a sufficiently'- beneficial result as to justify the performance 
of the operation in this sort of a case 
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DISCUSSION 

Dr George P Muller said that he had had no personal experience and 
in the time he had to look up the subject, he could find nothing which sug- 
gested decompression of the heart within the limits laid down in the paper 
of Doctor Graham The writer had excluded the Brauer operation for adhe- 
sions within the pericardial sac, indicating that in that disease the liability 
results from the drawing of the adhesions upon the surrounding structures 
and that by removing the anterior chest wall one releases the pull Three 
years ago in reading and abstracting a paper by Dr John H Musser, he noted 
that of 1700 autopsies 4 per cent died either directly or contributanly 
from pericarditis with adhesions He wondered whether theie are not more 
indications for the Brauer operation In the American literature there are 
but few cases reported Shipley’s paper on suppurative peiicarditis showed 
that nearly 10 per cent had symptoms referable to the adhesions, and medias- 
tinopericarditis after rheumatism is not uncommon This paper represents 
something perhaps only an item, but something in the development of thoracic 
surgerj" Unless one has kept in touch with the literature of thoracic surgery, 
one can have no idea how it has developed, and, leaving the tribute to the last, 
the speaker stated that Doctor Graham has been the chief leader 

Dr Edward Archibald said that he remembered \ery well reviewing the 
first article of Brauer, m 1903, for a local medical journal and of being 
intensely interested in it He has been talking to medical men on occasion 
for years, and asking them if they did not think that certain of their heart 
cases should have a cardiolysis He never found a medical man until the last 
year or so, who uas willing to look at the question at all from a possible 
surgical point of view Howeier, lately in his clinic he has had a young 
man who has acquired a certain authority and whose mind is open and with 
him The speaker has seen two patients in the last year concerning wdiom 
they deliberated whether an operaion should be undertaken In one case 
they decided they might do it, but their intention w'as frustrated bj' an attack 
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of sikIi beiious decompensation complicated liy infection, that it became 
impossible to operate and the patient died not long afteinard In the other 
they were afraid to operate because of the fact that they did not have the 
Brauer picture of adhesive pericarditis and mediastmitis Doctor Archibald 
was pleased to hear Doctor Graham tell of his two cases, the second one of 
which was so encouraging, and to learn that the presence of the original pic- 
ture had not been found necessary for the success of surgical interference 

From his expeiience in thoracoplasty, particularly in pulmonary tubercu- 
losis, he has learned to respect the heart with the coincidence of a fibrotic 
lung, It IS not safe to iincoi^er it too much In serious fibrotic cases with 
great contraction on the left side, the heart may be pulled up so far laterally 
and posteriorly that a portion of it may be exposed by posterior rib removal, 
whereby a certain risk is run, in the sense that the heart’s action is made 
more rapid It is difficult to say whether this result is due to the loss of 
the support which the heart gradually acquires in its new position from 
fibrotic contraction, and doubtless there are other factors which entei in, 
as for instance the tuberculosis But the speaker has not been able to escape 
tile impression that the uncovering of the heart does contribute to a relative 
heart failure, he is not able to reconcile these observations, if true, with the 
good effect obtained by cardiolysis in a condition which is also contractile, 
indeed he must confess that, in spite of a good deal of reading, he does not 
yet see his way at all clear in the matter of the indications for cardiolysis 
He feels nevertheless, that Doctor Giahain’s contribution is a valuable 
addition to the subject, and hopes for the opportunity to study his cases 
more carefully 

Dr Evarts a Graham wished to emphasize one or two things first of 
all, that he does not claim any originality foi the idea of decompression of 
the heart Alexander I\Iorrison, of Edinburgh, in 1907, had in view the 
same idea which Doctor Graham expressed in this paper 

Regarding Doctor Archibald’s remarks, if the speaker understood him 
correctly, he thinks that after thoracoplasty in cases of unilateral tuberculosis 
cardiac failure occurs because the heart has been freed from its fibrotic 
surroundings or rib support Doctor Graham thinks this is a matter of inter- 
pretation and IS inclined to disagree with him in his interpretation In Alexan- 
der’s survey of the literature on thoracoplasty, of 1100 cases nearly all of the 
deaths occurring within the first week or so after operation were due to 
pulmonary oedema It appears that the most common cause of operative 
death m thoracoplasty is compression, whether of the big veins or of the heart 
be does not know, but it is compression of a sort we should not get The 
fibrous capsule might act as a protection against pressure just as against 
depression, in the speaker’s opinion both effects after thoracoplasty are due 
to too much pressure and not to the relief of pressure 

He was greatly impressed by what Doctor kliiller had to say, namely, 
there must be literally hundreds of cases even of chronic pericarditis suffering 
from cardiac decompensation which could be greatly relieved by this simple 
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form of cardiolysis This speakei had the oppoitunit}' to operate on one 
such patient, a man who had been totally incapacitated foi several months, 
and who since operation has not missed a single da)'^ of work, working ten 
hours a day, it has been foui and one-half years since operation Answeung 
Doctor Gibbon’s question as to the operation described by Doctor Summers, 
the original operation as first described by Brauer, was for opening the peri- 
cardium and separating adhesions, he now advocates merely removal of the 
ribs and chest wall m oidei to permit the heart to pull on yielding structures 
and not on non-3'ieldmg ones Doctor Summers’ operation was of the latter 
type Dr Elsworth Smith, of St Louis, has recently reviewed the entire 
literature on cardiol3'Sis and he has found seventy-two cases m the literature 
of the entire Avorld in which cases of chronic pericarditis had been operated 
on by this method 

Another point probably not made clear is the one which Doctor Archibald 
mentioned, many cases which could have been benefited by this procedure 
have been refused the operation because they did not present the clinical 
picture and were thought therefore not to be amenable to this simple per- 
formance of cardiolysis From the speaker’s experience with these two cases, 
he does not think we need to find a very definite clinical syndrome of chronic 
adhesive pericarditis m order to give relief 1)3'- this operation 
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THE DEVELOPMENT OF SURGERY OF THE STOMACH 

WITH SPECIAL EEFERENCE TO THE PART PLAYED BY AMERICAN SURGEONS'*' 

By John M T Finney, M D 

OF Bamimohe, Md 

Historical studies, always of iiiteiest, are profitable m proportion to the 
open-mindedness of the student Thus onl}?- may he really benefit by the les- 
sons contained therein The historical appioach to the study of any subject is 
most helpful To learn uhat otheis have thought and done, along this or 
kindred lines, is both helpful and illuminating, as well as saving of valuable 
time and eftoit in covering ground that may have been already explored 
This fact IS well illustrated in tracing the development of surgery of the 
stomach fiom the ciudeness of the first gastiotomy, as performed by Oriental 
suigeons, to the fineness of the total resection of that organ as performed 
today in one of our modern clinics 

In casting about foi a subject for my address this afternoon, it has seemed 
to me that we could, perhaps, spend the time as profitably in this way as m 
any othei Unfortunately, howevei, the field is so bioad that, m the limited 
time at oui disposal, we cannot attempt to do more than touch the high 
places What we shall have to say must, of necessity, therefore, be sketchy 
ni the extieme In the pieparation of this brief historical review, we have 
been both inteiested and gratified m tracing the impoitant part played by 
American surgeons m the development of surgery of the stomach As Ameri- 
cans, we may well be proud of the contiibutions made to this branch ol 
surgery by our fellow countrymen 

Philadelphians will, I am sure, be quick to claim the credit due for the 
pioneer woik done by the great suigeons, past and present, whose names 
have added lustre both to their fair city and to the medical profession 

References to surgical procedures upon the gastio-intestinal tract by early 
medical historians are meagre Hippocrates, Aphorism No i8, states, “a 
severe wound of the bladder, of the brain, of the heart, of the small intestine, 
of the stomach and of the liver is deadly ” While this statement clearly 
shows that even at this eaily date, along with wounds of certain other viscera, 
Mounds of the stomach weie already differentiated and their seriousness 
recognized, yet we have no definite knowledge as to how they weie treated 
Galen, in commenting upon this Aphorism, makes the statement that “it is 
said that some wounds of the stomach have been observed to heal, though 
seldom indeed ” 

Celsus refeis to the use of the suture m wounds of the large intestine, 
but does not mention its use in eithei the small intestine oi stomach, probably 

^Rcad bcfoic the Philadelphia Academe of SuiRcie, Seini-Ccntcnnial \nm\ersar\, 
April 22, 1929 


829 



JOHN M r FINNE\ 


simpl)’^ an oversight Fallopius recommends foi use in suturing wounds of 
the stomach linen or silk thread, and the continuous sutuie Ambroise Pare, 
among others, also refeis in his writings to intestinal suture It thus appears 
that suture of the hollow viscera, even at a very early date, was a recognized 
surgical procedure From the absence of any direct e\ idence to the contrary, 
it IS quite probable that the wounds of the stomach, for which sutuie was 
recommended, were of traumatic origin rather than those purposefully 
inflicted by the surgeon 

The earliest definite references to surgical operations upon the stomach 
that I have been able to find are contained in “La Grande Chirurgie,” by Guy 
de Chauhac, written in 1363 He writes as if the operation of suture of the 
stomach were already a recognized procedure The following quotation would 
seem to justify this assumption “In a penetrating wound of the abdomen 
m which the internal parts are wounded and do not protrude, if the said 
wound suffices, or, if it does not suffice, it may be extended with a suitable 
instrument, to be described later they, ; e the wounded internal parts, may be 
discreetly drawn outside And if they are m need of suture, and if it profits 
them, as m wounds of the fundus of the stomach and large bowels, they 
may be sutured with the glover’s suture, and not with the heads of ants, as 
recommended by some experimenters ’’ With reference to the latter interest- 
ing and somewhat novel method of suturing the stomach walls, Gurlt, quot- 
ing from Leclerc s translation of Albucassis’ “Surgery,” written about the 
beginning of the tenth century, has this to say “Ants with large heads are 
used , the edges of the wound are united and the head of the ant applied with 
the mouth open, to the lips of the wound As soon as the ant has closed 
Its mouth by closing the mandibles, the head is cut oft and remains pei- 
manentl}'’ attached Others are applied, according to the extent of the wound 
The wound is then reduced and a suture is applied to it Now these heads 
remain adherent to the intestine until it has healed without causing any 
inconvenience to the patient ” He goes on further to say “The intestines 
can also be sutured by means of small filaments which are detached from 
the intestines of animals, on which they are superimposed They are threaded 
in the needle m the following fashion one of these filaments is seized and 
IS disengaged with care, it is knotted with the end of a linen thread, fine and 
tu isted, with which a needle is armed and the intestine sewed up ” 

In this single paragraph, reference is made to the early, perhaps, the 
earliest, beginnings of three important technical procedures in surgery, 
namely, the heads of ants, a forerunner of metallic clips, absorbable animal 
tissue as a suture material, from which comes catgut, kangaroo tendon, facial 
strips, etc , the silk or linen guide, so widely used, especially by the ear- 
gjmecologists for the easier introduction of the larger sizes of catgut then 
m \ogiie 

The fiist reference to a definitely planned operation, other than the suture 
of an aceidental wound, that I ha\e been able to find is that reported b) 
Gunther in his classical work on surgeiy He quotes Crolhus, who reports 
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the case of a peasant, thiity-six yeais old, who practiced juggleiy and was 
m the habit of concealing a hoin-handlcd knife in his tin oat In the coiuse 
of such a manceiivie, the knife slipped down into his stomach and leinained 
there for seven weeks Aftei plasters and other means of treatment had 
been employed (among them a magnet to the stomach region) the point of 
the knife began to cut its way through the abdominal wall At his urgent 
request, Mathis made an incision and extracted the knife The date of this 
operation was 1602 The knife was nine inches long, entirely rusted, and 
was said to have been preserved as a curiosity The patient recovered 
Numerous references to this case, which appears to have been quite cele- 
brated, are to be found m the literature 

Again, in 1743. m the Memoirs of the Royal Academy, is to be found 
the report of a woman who, wishing to induce vomiting, inserted the handle 
of a knife into hei thioat The knife, about seven inches long, slipped from 
her grasp and entered the stomach After three days, she began to feel pain 
On the eleventh day, the surgeon made an incision in the left hypochondrium, 
where the point had pierced the abdominal wall, and removed it 

Baion Larrey, in his Memoiis, reports that while a student at Toulouse 
in 1780, he was present when Doctor Frizac removed a piece of knifeblade 
fiom the stomach of a man The patient recovered 

Other similar cases are to be found scatteied through the literature, in 
fact the eaily history of surgery of the stomach seems to be confined to 
the relation of cases of suture of accidental wounds or the removal of foreign 
bodies, principally knives The surprising thing about it all is the large per- 
centage of recoveries among the cases reported Can it be true of ancient, 
as well as of modern surgery, that the successful cases seem, somehow, to find 
then way into the literature with greater facility than the unsuccessful ones^ 
Apparently, the first American operation upon the stomach, the suture 
of a stab-wound of that organ, is recorded by John Archer, Medical Reposi- 
toiy, New York, 1812 This case is one of considerable interest, for several 
reasons (i) It was reported by John Archer, of Harford County, Mary- 
land, who was the first to receive a medical degree in this country He 
was graduated from Princeton College with the degree of A B in 1760, 
and was a member of the first class to graduate in medicine fiom the Phila- 
delphia Medical College, the forerunnei of the Univeisity of Pennsylvania, 
in 1768 

In the year 1837, Egeberg, a Norwegian Army suigeon, 111 a lecture be- 
foie the Medical Society of Christiania, first recommended, as a justifiable 
pioceduie, the establishment of a permanent fistulous opening in the stomach 
thiough the abdominal wall, to which operatne procedure the name of "gas- 
trostomy” was given nine years latei The idea of establishing a fistulous 
opening mto the stomach was suggested to him w-hile studying a case of 
carcinomatous constiiction of the oesophagus which had resisted all the usual 
foiins of treatment In justification of his position, he quotes cases in which 
individuals had sustained traumatic fistulas of the stomach for varying terms 
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of )'^ears, without especial trouble He lef erred paiticulaily to the epoch- 
making case of Alexis St Mai tin, studied by Beaumont and lepoited h}’^ 
him m 1826 

Egeberg (1837), m discussing the subject of treatment of inoperable 
stricture of the oesophagus, asks the significant question, “Can nothing be 
done except feeding by rectum foi such a case^” He suggests oesophagotomy 
for strictures high up, and gastrotomy for strictures low down In discussing 
this latter proposition, he enunciates the principle, just as true today as then, 
namely, “that the permissibility or non-permissibihty of an operation depends 
upon the degree of sound probability that the operation will bring the desired 
result ” He calls attention to the fact that hitherto the operation had been 
done only in order to remove foreign bodies He recommends preliminary 
suture of the parietal and visceral peritoneal sin faces, in order to form 
protecting adhesions and prevent extravasation “I cannot see why,” he 
adds, “the indications should not be just as gieat to open the intestinal canal 
to put nourishment 111 as it is to open it to take a foieign body out” His 
logic IS as convincing as his judgment was sound He concludes his thesis 
by saying, “It all goes to prove that the stomach is not a volt vie faitgeie" 

In 1846, Sedillot reported to the French Academj' of Sciences the lesults 
of some operative experiments that he had made upon dogs P'or this pio- 
cedure, he first suggested the name of "gash otomic fisfnicusc ” He reported 
three dogs upon which he had performed this opeiation with complete suc- 
cess In a later communication he repoited more in detail upon the same 
subject, discussing the indications for and against the operation, and proposes 
the name “gastrostomy,” which has since been generally accepted by the 
profession 

Again 111 1849 the same author reported the first case of gastrostomy de- 
liberately planned and performed upon a human being This patient, unfor- 
tunately, died a shoit time after the operation Nothing daunted, four yeais 
later, he again operated in a similar manner, with the same result Never- 
theless, he predicted that “gastrostomj^,” in properlj'- selected cases, is destined 
to enter definitely into the domain of practical surger}'^, a prophecy long 
since abundantly lenfied 

Fenger, of Copenhagen, was the second surgeon to perfoim this opera- 
tion in 1853 independently of Sedillot, and after extended experiments 
upon animals 

In view of the continued agitation liy misguided and fanatical antivivisec- 
tionists, It IS interesting, indeed impressne, to note the early important part 
played in the development of suigery of the stomach by animal experimenta- 
tion Again and again, in reading oier the reports of the work of the 
pioneers m gasti o-intestinal surgery, one finds records of preliminary opera- 
tions upon animals, indicating that many of the advances w^ere based upon 
scientific experimentation and not the result of mere haphazard chance 
Zesas, in his monumental wmrk, calls attention to the fact that this period 
of the early forties was quite fruitful m experimental researcli along these 
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lines He refeis to gastt ostomies iDeifoimed upon animals by Blondlot, 
Bassow, Baideleben and otliei suigeons 

In this countiy, Watson, of New York, in 1S44, discussed the question 
of the practicability of gastrostomy “Having now shown,” says Watson, 
“that wounds of the stomach are far from being necessarily fatal, we may 
next proceed to show that openings, whether the result of injury or occurring 
spontaneously, may give rise to permanent fistulous communication between 
the stomach and external surface of the abdomen, and that such fistulae 
may exist for years without seriously interfering with digestion or impaiimg 
the general health ” In the face of these facts, he unhesitatingly recommended 
gastiostomy with the view of prolonging life 111 cases of intractable con- 
strictions of the oesophagus 

The first gastrostomy perfoimed upon man by an American surgeon 
of which I can find record was by Maury, of Philadelphia, in 1869, (Avie! ?- 
can Jomnal of the Medical Sciences, vol lix, 1870) It was deliberately 
planned and undertaken for relief of stricture of the oesophagus, after con- 
sultation with the Eldei Gross, Pepper, and Weir Mitchell Notwithstanding 
the usual fatal result, Maury states emphatically, “so great is my conviction 
that the procedure is justifiable, and to be regarded as one of the established 
operations of surgery, that I would have no hesitation in lesortmg to it m 
any case of impending starvation from non-cancerous stricture of the oesopha- 
gus, provided malnutrition had not leached a stage which rendered the case 
hopeless, and, I may state, that Doctors Gross, Pepper and Weir Mitchell 
entertain similar views ” Certainly high commendation for any surgical 
proceduie' While, therefore, credit is due to Egeberg, foi first suggesting, 
and to Sedillot, for first performing this particular procedure, they must 
share with Fenger, Watson and others the ciedit for having fiist tested it 
expel imentally and having established it upon a firm scientific basis 

Due recognition should here be given to the epoch-making work of Wil- 
liam Beaumont, an army surgeon, the pioneer American physiologist, and 
to the value of his experimental studies in digestion made in 1822 and first 
published 111 1826, upon the celebrated case of Alexis St Mai tin, the French 
Canadian, to which reference has already been made Says Sir William 
Osier “Theie had been several cases of artificial gastric fistula in man 
which had been made the subject of experimental studies, but the case of St 
f^Iartiii stands out from all others on account of the ability and care with 
which the expeiiments were conducted ” And he, in turn, quotes Combe, 
as follows “The value of these experiments consists partly m the admirable 
opportunities for observation which Beaumont enjoyed, and partly in the 
candid and ti uth-seeking spirit in which his inquiries seem to have been 
conducted ” This work of Beaumont has been the model for all of his 
followeis, antedating, as it does, the epoch-making work of Pawlow, and 
reflects great credit upon American medicine All honor to this pioneer 
‘''nnencan scientist > 

In 1810, Merrem, of Giessen, in an interesting monograph, reported 
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some expciiments upon clogs, unclei taken in ordei to determine whethei 
or not extirpation of the pylorus was possible 

It would appear from Meriem’s statements that his c\ork in this direc- 
tion had been stimulated by the report of the experience, to use his own words, 
of a “certain famous professor, highly respected and renowned among the 
medical profession in Philadelphia” Unfortunately, Merrem neglects to 
give the name of this renowned Philadelphia professor, and a diligent search 
of all available sources fails, so far, to reveal either his identity or the source 
from which Merrem obtained his information This is extremely unfoitunate, 
as, apparently, his work on the resection of the pylorus in dogs, done in 1779, 
antedates by about a century any similar work of which record can be 
found To this unknown Philadelphia professor must be given credit, there- 
fore, as the pioneer 111 this line of work 

Merrem’s observation upon the future of pylorectomy based upon his own 
experimental work, which is reported in full, is of sufficient interest to quote 
“That the extirpation of the pylorus can be accomplished with happy results 
seems to be confirmed by these experiments, nevertheless, experience has 
shown that it is a very difficult operation ” 

Reviewing these experiments of Merrem many years later, Langenbeck 
comments as follows “To me it is inconceivable that anyone could think 
of extirpating the pylorus in man, so that it is not necessary to give reasons 
why this operation can never succeed ” He then gives six specific reasons 
why it cannot possibly succeed, and ends with this significant comment “I 
look upon this operation as a quicker method of sending out of this world 
a man whom it is impossible to save ” An instance, of which the history of 
medicine contains other notable examples, where a celebrated personage has 
failed to grasp the full significance of the signs of the times 

Billroth was a better prophet, although he had the advantage of a later 
date for his prophecy In 1877, he reported the operation performed by 
him in June of that year, which he called by the name of “gastrorrhaphie ” 
This operation was performed for the closure of a gastric fistula which had 
resisted all other attempts at healing Briefly, the operation was the separa- 
tion of the stomach from the parietal peritoneum, to which it was densely 
adherent, next, the turning in of the edges of the stomach wound, which 
were sutured ivith fine silk, after inverting the edges of the gastric fistula 
In discussing this case, Billroth makes this significant comment “This 
rare case should serve as a model for similar cases, and for many additional 
procedures along the same lines From this operation to the resection of a 
piece of carcinomatous stomach, there is only a bold step to be taken, just 
as Czerny lately took the step from oesophagotomy to resection of a carcinoma- 
tous piece of oesophagus ” It is here the influence of the Billroth School 
first began to make itself felt m stomach surgery 

It IS interesting to note that preliminary experimental w^ork, w'lth this end 
in \ lew, had already been done in Billroth’s clinic by his assistants, Gussen- 
bauer and v Winiwarter Their W'ork, published a year previously, refers 
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especially to the possibility of the opeiative treatment of cancer of the stomach, 
and dealt primarily with resection of the pyloi ic portion They give detailed 
accounts of their experimental operations upon seven dogs, only two of 
IV Inch survived the immediate effects of the operation The chief cause of 
failure seems to have been sepsis Their work, however, established the 
fact that such an operation was possible under favorable conditions, and 
with better asepsis To c|Uote their own words “The experiments here 
reported prove sufficiently that partial resection of the stomach, in so far as 
its practicability is concerned, does not inv^olve undue difficulties, and the 
failures are due more to the accompanying circumstances than to the wound 
as such On the basis of the experiments herewith reported, we believe that 
we are justified iii proposing to employ partial resection of the stomach in 
man for the lenioval of carcinoma of the stomach, which experience has 
shown IS most frequently located at the pylorus ” Biave words, these, and 
advanced for that period, breathing, as they do, the scientific imagination, 
tinctured with the enthusiasm of youth 

At the same time, 1876, Czerny and Kaiser were following a similai line 
of experimental work upon resection of portions of the stomach in dogs, 
and succeeded m resecting the entire stomach of a dog, which survived and 
flourished for five years, his digestion and nutrition seemingly in no way 
impaired He was then killed and his stomach examined by Ludwig, the 
physiologist, who found that a small piece of stomach wall at the cardiac 
end had been left, which had become dilated, forming a spherical pouch, 
which was filled with food 

The first resection operation upon the stomach in man was performed in 
1879, by 110 less a person than Pean, the great French surgeon, who did a 
pyloric resection in an advanced case of cancer of the pylorus The patient, 
very weak and emaciated from a practically complete obstruction of some 
weeks’ duration, survived for five days Pean, m discussing the operation, 
emphasized the feasibility of pyloric resection as a justifiable procedure, ex- 
pressing the opinion that such would eventually be found to be the case 

A year later, 1880, Rydigier, influenced, as he states, by the expeii- 
mental work on animals of Gussenbauer and v Winnv^arter from Billroth’s 
chmc, and that of Wehr, one of his own assistants, and by Pean’s case just 
lef erred to, performed the second pyloric resection 111 man Rydigier’s 
operation did not differ materially from that of Pean, except that he used 
catgut throughout instead of silk, and he excised a triangular portion of the 
lesser curv^ature of the stomach, which defect was closed by an oblique line 
of sutures, thus lessening the lumen of the stomach to more nearly that 
of the duodenum Pean had made a transverse resection of the stomach, and 
had inserted the duodenum into the lower angle of the stomach incision This 
was done in accordance with Wehr’s experimental work The autopsy show'ed 
that, inacroscopicall) , the cancel had been entirel} removed, and, there were 
00 signs of infection It w'as supposed that the case had died of inanition 
hi discussing his opeiation, Rydigiei comments as follows “In leviewing 
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this case, we believe that we are justified in saying that this opeiation (pjdoiic 
resection) certainly has a future We must not be frightened off b}’' the 
first failures First of all, we shall have to discover the earliei stages of 
cancer of the pylorus, and, for this end, greater certainty in the diagnosis of 
the very first stages is greatly to be desired But then there is still much 
to be done to build up a good and certain technic of operation ” “We agree,” 
he goes on to say, “entirel}'^ with Czern 3 % that no one should attempt this 
operation who has not previously acquiied the necessary practice by experi- 
ments on the cadaver and on living animals ” W ise surgeons, were they 
not? Many of the principles enunciated by them are just as tine today as 
then, and departure from them is sure to court disaster 

One year later, m i88i, Billroth reported the first successful case of 
pyloric resection, the third performed on man, also for cancer of the pylorus 
In his comments upon the operation, Billroth further establishes his reputa- 
tion as a true prophet, as W'ell as a master surgeon “To reassure those 
w^ho are of the opinion that my present operation is a foolhardy experiment 
on man is beside the question Resection of the stomach has been as com- 
jiletely w'orked up anatomically, physiologically and technically by my students 
and myself as any other new operation Every surgeon, wdio has had 
experience in experiments on animals and similar operations on man, has 
reached the coinuction that resection of the stomach must and aviH succeed 
To establish the indications and contraindications, and to work out the technic 
for the wndely difterent cases, must be our next concern, and the object 
of our further studies ” 

The name of “Billroth” is inseparably connected with resections of the 
stomach and pylorus The tw'o operations that bear his name, Billroth 
IMethods No i and No 2 , or some modifications of them, repiesent the tw'O 
types of resection operation generally performed upon the stomach With 
these tw'O classical procedures, everyone is, of course, quite fainiliai, so 
description of them will be omitted There are, how^e^er, certain difficulties 
inherent m both procedures that wnll be at once apparent to the experienced 
abdominal surgeon Recognizing these technical difficulties, many modifica- 
tions of this operation, of more or less merit, have, from time to time 
been suggested 

The great name of Kochei is intimately associated wnth the opeiative 
development of this jjhase of gastric surgery, and the w'ell-knowm operation 
deMsed by him, and wdiicli bears his name, has a definite place m suigery 

It wmuld lead us too far afield to discuss the varied and multitudinous 
modifications of the ojjeration of pjdorectomy that have been, from time 
to time, reported Suffice it to say that the various methods devised by 
and bearing the names of Kocher Mikulicz, Kronlem, Reichel, Polya Fm- 
sterer, \ Haberer, and a host of others, including the speaker, are all of 
them, in a sense modifications of one or other of these two methods 
of Billroth 

To Randolph Winslow, of Baltimore, belongs the credit for having been 
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the first Anienc.aii surg-eon to attempt a pyloiectomy He lesected the 
pylorus foi a case of cancel of the stomach in 1884 (Amencan Jowual 
of the Medical Sciences, July, 1884) Unfoitunately, the patient .survived 
the operation but a few hours 

Pylorectomy antedated gastro-enterostomy by two years, but the latter, 
as It has been gradually developed, has largely superseded the former, until 
It has, perhaps, become the most popular operation upon the stomach 

The name “gastro-enterostomy ” was suggested by W older, at that time an 
assistant 111 Billroth’s clinic, for a procedure first employed in 1881, and 
reported by him in that year m the Ccntralblaff fin Chii in gie 

The operation was performed on a patient suffering from advanced carci- 
noma of the pylorus A loop of jejunum was attached to the anterior wall 
of the stomach The result of the operation was quite satisfactory The 
second case was operated upon by Billroth himself in the same way This 
patient developed a persistent bilious vomiting, from which the patient died 
on the tenth daj' The autopsy showed the interesting condition so well 
known in the earliei days of the operation under the terms of “spur foima- 
tion,” or “vicious circle ” 

To Ransohoft, of Cincinnati, belongs the credit of being the first Ameri- 
can surgeon to perform this operation His case, carcinoma of the pylorus, 
was reported in the Medical Neius, November, 1884, and, unfortunately, 
succumbed in a few hours 

Many modifications of the operation of gastro-enterostomy have been 
suggested from time to time since Wolfler’s original publication, the most 
important of which, perhaps, is v Hacker’s retrogastne method reported in 
1885 The credit for the idea of making the anastomosis on the posterior, 
instead of the anterior, wall of the stomach has generally been given to v 
Hacker Courvoisier, however, antedated v Hacker’s work by two years, 
having reported in 1883 a case that he had operated upon in that way The 
patient died thirteen days later of a diffuse peritonitis In discussing the 
operation, he calls attention to the advisability of identifying the loop of 
jejunum used for the anastomosis by first finding the duodenojejunal angle, 
thus avoiding the use of a haphazard loop, a very real and important advance 
In anastomosing the loop of jejunum to the posterior wall of the stomach, 
he made his incision m the mesocolon parallel to the long axis of the colon, 
rather than paiallel to the blood supply, as did v Hacker later His patient, 
too, unfortunately, died, a record that recurs with melancholy frec|uency 
among the pioneer cases of gastric surgery He was the first to suture 
the edges of the rent in the mesocolon to the stomach wall, another dis- 
tmet addition to the technic of the operation In discussing the high 
'Mortality rate of this operation, he makes this pertinent comment “This is 
easiljr understood, since inoperable carcinoma is generall}'’ the indication for 
the operation ” 

because of the fact that it is such a comparatuely simple procedure, 
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gfastrojejiinohtoniy has been at times empIo3'ed lathei indiscnniinately and 
without proper indications 

ihe operation of gastro-enterostoniy, whether performed anteriorly by 
the original long loop, either with or without some form of supplementary 
entero-anastomosis, or by the posterior no-loop-gastro-enterostomy, presents 
certain obvious object ons inherent to the method These are rvell known 
to every surgeon of experience, and are responsible for approximately 20 per 
cent of unsatisfactory results A few clinics report a lower percentage of 
failures, but the average is about as stated 

In order to do awaj", as far as possible, with these objections, various 
methods of direct union of the stomach and duodenum have been suggested 
and practiced by different authors 

To Jaboulay belongs the credit for having, in 1892, first suggested the 
method of gastroduodenostomy, which he, two years later, performed He 
made the anastomosis directly between the walls of the duodenum and the 
stomach, folding the duodenum over on the anterior wall of the stomach, 
using the pylorus as a hinge 

Shortly after, Kummel reported an almost identical j^rocedure Later 
Villard, m 1897, brought the duodenum and stomach together side by side, 
and anastomosed the duodenum to the greater curvature of the stomach m 
what he calls his “subpyloric gastroduodenostomy ” In this method, he does 
not disturb the pylorus at all 

In his original article, Jaboulay directs attention to the prime necessity 
of mobilization of the duodenum m all operations that have to do with the 
utilization of this portion of the intestinal canal for anastomotic purposes 
Kocher, later, again stressed this point, and my own experience m this partic- 
ular field has abundantly confirmed his observations I wish to reemphasize 
this point, namely, that upon the surgeon’s ability to mobilize satisfac- 
torily the duodenum depends, in large measure, the success of all forms 
of gastroduodenostomy 

Following Jaboulay ’s lead, many variations of his operation, of more or 
less merit, have been suggested 

In discussing gastroduodenostomy (pylorojilasty) and its indications and 
contraindications, Kocher makes the following emphatic statement, which 
expresses our own conviction in the matter “Unlike other surgeons who have 
performed gastroduodenostomj^ we do not limit the operation to special cases 
On the contrary, we regard it as the normal procedure over all the previous 
methods,” — certainly high praise from one of the greatest of surgeons 

We have come to this way of thinking because we have found that, after 
thorough mobilization of the duodenum, one can do almost anything that he 
wishes wnth it, excise ulcers situated on either side of the pylorus, in fact, 
do a virtual pylorectomy through the gastroduodenostomy incision, as first 
suggested by us many years ago 

Gastrectomy has, from the beginning, held a great deal of interest for 
American surgeons The first to perform this formidable operation was 
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Conner, of Cincinnati, in 1884, and, of the first dozen gastrectomies per- 
formed, SIX were by American surgeons In discussing his case, which, un- 
fortunately, died upon the table from shock, Conner says “I had hoped to 
be able to get the cardia attached to some portion of the intestinal tract I 
did not care much where, so that the fluids poured out into the upper part of 
the small intestine might flow down to meet the food and cause digestion in 
that part of the intestine where they came together ” He further states that 
he considered the operation a perfectly feasible procedure 

The first successful total gastrectomy was reported by Schlatter, of Zurich, 
m 1897 The second successful case was operated upon by Brigham, of San 
Francisco, in May, 1898 

111 a recent monograph published jointly by the speaker and Rienhofif, 
sixty-seven cases of undoubted total gastrectomy were reported, with thirty- 
one recoveries, fifty-five cases of subtotal gastrectomy, with forty-one re- 
coveries, — a truly remarkable showing* 

In 1910, Payr, of Leipsic, recommended the so-called “sleeve resection,” 
which, as the name indicates, involved the removal of a zone of tissue from 
the body of the stomach This method achieved a considerable degree of 
popularity for a time, chiefly in Germany, but, owing to certain obvious objec- 
tions, it never came into general use 

Experience has shown that in the “V”-shaped type of resection, the 
mechanical function of the stomach is more or less seriously interfered with, 
and emptying of its contents delayed This, of course, constitutes a serious 
objection to its extended use 

With regard to the excision of ulcers, as first performed by Rydigier, 
1881, other things being equal, it would appear to be advantageous to attack 
the ulcer directly and extirpate it completely, fiecause there are certain pos- 
sibilities for serious trouble inherent in an ulcer, namely, perforation , 
haemorrhage, deformity from perigastric adhesions, narrowing of the lumen 
by cicatricial contraction and, lastly, 111 the malignant degeneration, which, 
m gastric ulcer is a real possibility On the other hand, the resection of any 
considerable portion of the wall of the viscus must necessarily be attended 
by a certain amount of deformity and interference with function These 
factors must all be taken into consideration in deciding for or against re- 
section It must be borne m mind, too, that even after complete resection 
of an ulcer, recurrence has been known to take place Giving due weight 
to all these considerations, however, the manifest advantages occurring from 
excision of the ulcer would seem to warrant giving the operation serious con- 
sideiation where practicable Some operators make a practice of combining 
gastro-enterostomy with excision of the ulcer, but this would appear to be 
unnecessary, except where there is piesent definite obstruction of the pylorus 
Our own practice has always been to excise the ulcer where possible, u hether 
gastric or duodenal, through the gastroduodenal incision, recommended by us 
01 er twenty years ago, or to lesect the pyloric portion of the stomach in 
case of gastric ulcer along the lesser cunatuie, followed b) a gastroduo- 
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denostomy end-to-side, the so-called “Haberer-Finney Method,” or by a 
gastrojejunostomy, after the method of Polya 

Of late, a tendency has been observed, especially in some of the Con- 
tinental clinics, and in a few in this country, toward massive resection of 
the stomach in the treatment of duodenal and gastric ulcer This is but an 
elaboration of Rodman’s idea, enunciated many )’'ears ago, of the excision 
of the so-called “ulcer-bearing area ” Unquestionably in certain cases of the 
indurated type of ulcer, where both the ojDerating surgeon and the pathol- 
ogist find difficulty m distinguishing it from cancer, wide excision is to be 
recommended In fact, when in doubt, it is piobably the safer course, in all 
cases, to practice resection rather than any less radical method But sanei 
surgical judgment will, I think, not sanction the indiscriminate use of unneces- 
sarily mutilating operations upon the stomach any more readily than else- 
where 111 the body Such extensn^e resection operations, undoubtedly, have 
their place in surgery, but their use should be restricted for the present, at 
any rate, until we know a little more surely the ultimate effect of such extreme 
measures upon the physiology of digestion 

Time would fail us, nor is it the purpose of this papei, to discuss the 
many interesting problems in the etiology and pathology of ulcer and cancer 
of the stomach, or, in chemistry, physics, anatomy and physiology that are 
involved Our aim has been rather to give a hasty and necessarily sketchy 
review of the history of the development of surgery of the stomach, m the 
hope of gaming a wider knowledge of, and a deeper insight into, the mental 
processes that controlled the pioneers in surgical thought and progress Much 
creditable work has not been referred to, not because of lack of merit, but 
simply because of lack of time Only those epoch-making contributions have 
been considered, which seem to have influenced moie or less profoundly the 
historical development of the subject 

In this study, we ha\e been interested m principles rather than methods 
It has been a real pleasure to direct attention to some of the many excellent 
contributions that have been made by American surgeons, and in giving a 
somewhat tardy recognition to their pioneer w^ork m this paiticular field 
It is of interest to note the order of sequence m wdiich the various opeia- 
tive procedures on the stomach have been developed (i) The emergency 
operations — suture of accidental w'ounds of the viscus, removal of dangerous 
foreign bodies that had been sw^allow'ed, e g , knn es and other sharp-cutting 
objects (2) The stage of deliberately planned operations, those of necessity, 
for the relief of obstructive symptoms resulting from cancerous growths or 
cicatricial contractions in the oesophagus or at the pylorus, or for the remoxal 
of these grow^ths themselves Ihen wdien more confidence had been gained 
from experimental study and wider knowledge of physiology and pathology, 
and wuth better surgical technic, gradually the field of surgical endeavor has 
been widened to include ulcer and all of the many sequelcC resulting there- 
from In other words, as m most other departments of surgerj, the opera- 
tions of necessity preceded the operations of choice, but once the principles 
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thus laid down by the pioneer surgeons came to be established, further appli- 
cation and development along different lines were not long delayed 

As indicated in the opening sentence of this paper, many useful lessons 
may be learned from a study of surgical history Among the more important, 
perhaps, are, first, in order that a given operation or method of suigical pro- 
cedure should attain lasting success, it must be based upon coriect anatomical, 
physiological and pathological principles It must, in addition, conform to 
certain general laws of practicability and technic, that is, it should be pos- 
sible of accomplishment with a fair degree of ease, by a surgeon of aveiage 
skill and ability Finally, it should yield a high percentage of success, both 
as regards immediate mortality rate and ultimate functional recovery 

The pages of the history of surgery are covered with the records of 
operative procedures without number that, like Jonah’s gourd, flouiished 
vigorously for a time, but, when the pitiless rays of ciiticism and experience 
beat down upon them, like the gourd, they witheied, because they were not 
deeply rooted in the fundamental principles underlying all good surgery If 
he would not appeal iidiculous, let him, theiefore, who would benefit from 
the lessons of history, before linking his name to a given operative procedure, 
make sure that it conforms to the above lequisites 

Fuithermore, it should not be forgotten that all recoveries from suigical 
operations are not accompanied by complete restoration of function, far fiom 
It It IS a sad, and all too frequent, occuirence that a patient may recover 
from a surgical operation, and not only may be no better, but may even be 
worse than before The war has taught us the valuable lesson that the term 
“recovery” should include function as well as life and that, other things being 
equal, a recovery from a surgical operation that does not carry with it lestoia- 
tion of function and the ability to enjoy life and earn a living, is haidl}^ 
woithy of the name 

Applying these historical tests to the many and vaiious suigical pro- 
cedures that have been brought forward m the past comparatively few fruitful 
years of the development of gastric surgery, it will be readily seen why so 
many efforts in this direction weie still-boin, and why yet others failed to 
survive early infancy, leaving nothing but then memories behind Changing 
the metaphor, they were sown in shallow ground ph3^siologicaIIy, pathologi- 
cally and surgically, and hence quickly withered and died On the other 
band, while there may be an occasional exception to this rule, it will be found 
that those methods that have stood the test of time and experience and that 
continue to yield the best functional results, with the lowest mortality rate, are 
those that most nearly conform to the fundamental principles of good surgery, 
which, m this piesence, it is unnecessary to enumerate 

Let me repeat, in the last analysis, the acid test of every surgical pro- 
cedure IS the ultimate result in terms of restored physiological function and 
slight immediate risk to the life of the patient The attainment of this goal 
should be the constant aim of the surgeon 

Eieiy case that comes to the surgeon presents a problem vhich should 
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be studied and decided, upon its own individual merits, and not by a process 
of generalization or by custom oi habit, as is too often the case 

The surgeon’s problem is twofold, diagnosis and treatment The formei 
may be established only after careful, perhaps prolonged, study of the case 
The services of a competent internist may here prove most valuable At times 
a positive diagnosis may not be possible without an exploratory incision, and 
rarely, not even then After the diagnosis has been made as nearly as may 
be, it becomes a matter for mature surgical judgment, not routine, nor babit, 
nor fashion, to decide what is the surgical procedure that is most likely to 
give the best result in the particular case Personally, the speaker has long 
since abandoned the pernicious habit of deciding beforehand what he will do 
in operating upon a given case, for each should be a law unto itself In one 
case, one surgical procedure will be found to adapt itself best to the con- 
ditions present, while, m another case, another method will surely jneld a 
better result, and the patient should always be given the benefit of the choice, 
and that method of operation which most nearly complies with the conditions 
found, other things being equal, should be given tbe preference It is 
bad judgment and worse surgery to push the use of any operatne method 
beyond its anatomical and physiological limitations By so doing, the surgeon 
but courts disaster 

When these fundamental principles of surgery, abundantly established as 
they have been, both historically and by the combined experience of leading 
surgeons everywhere, come to be thoroughly understood and more gener- 
ally observed, much of the present dissatisfaction with the end results of 
surgery of the stomach, upon the part of both patient and surgeon, will 
happily disappeai 

DISCUSSION 

Dr J Stewart Rodman said that since there is nothing to be added 
from the historical viewpoint it seemed that he might best use the time 
allotted in an attempt to briefly appraise some of these jirocedures from 
the standpoint of then ready usefulness m the clinic of an average worker 
in one of our larger centres 

The very fact that there is such a wide choice of procedure makes tbe 
problem somewhat difficult It has seemed to the speaker that those of us 
who, e^en with several hospital appointments, have clinics of only moderate 
size will do well to limit the choice of operation to a comparatively few 
well-tried procedures and to leave to our larger clinics, w ith their vast array 
of cases, the broader field This choice must of necessity, however, include 
a sufficiently broad field to cover the important necessities for management 
which arise for any surgeon vho is qualified to handle gastric surgery 

In the first place, we are all called upon to handle the acute emergencies 
and should have a definite plan therefore of handling hcemorrhage, gastric 
or duodenal, or perforation of the stomach or duodenum Hiemorrhage 
will often respond, in fact usually, to medical treatment, and it is essential 
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to clobcly co()j)eiatc with the medical side in this matter as indeed in all 
otheis ^\hen iindei taking the management of aii}^ gastiic lesion Usually 
lest 111 bed, moiphia, lestriction of diet and an ice-caji locally will suffice 
If hsemonhage is repeated the introduction into the stomach through a tube 
of hot water at 120° will sometimes check the bleeding It is necessary, 
of course, that transfusion be done at times but this should be guardedly 
done as active bleeding may be thus started up Lastly we will be called 
on, although infrequently, to directly check the bleeding by operative meas- 
ures and then there is nothing to do but gastrotomy with direct ligature of 
the bleeding point Whethei 01 not gastro-enterostomy should be added 
to this must be decided by two factors — first, one’s ability to find the bleed- 
ing point, and second, the condition of the patient and the consequent margin 
of safety that one is working with in that particular case Theoretically 
it IS better to do a gastro-entei ostomy if possible, especially if the bleeding 
area be at or neai the pylorus 

In dealing with perforations either gastric or duodenal, unless the case 
be seen very early, say within the first six hours and there has been but 
small chance for soiling of the peritoneum, the least done in order to save 
the patient’s life the better Simple closure by purse string of the per- 
foration leinforced by an omental tag, has been the speaker’s choice m 
most cases In a few cases where the perforation is duodenal and where 
the patient was seen early, he has been influenced by the teachings of 
Doctor Deaver who has had such a large experience in gastric surgery, 
and done a gastro-entei ostomy as well Undoubtedly there are times when 
ulcer symptoms will recui after the simple closure of a perforation, but one 
must assume this risk realizing that, in emergencies particularly, surgery 
must be life-saving first and ideal afterward 

When these emergencies do not exist and after the patient with gastric 
01 duodenal ulcei has had more than a reasonable trial at cure by medical 
means, the judgment of a surgeon will often be taxed as to what operative 
pioceduie will best fit the given case This problem is simplified some- 
what in the case of duodenal ulcer Doctor Rodman believes that surgery 
should not play a very large pait in such cases Most duodenal ulcers 
will heal undei caieful dietary lestriction and other medical means If 
symptoms peisist in spite of such management a gastro-enterostomy either 
alone or, pieferabljf, in combination with infolding of the ulcer will cure 
the majoiity In handling gastric ulcers, however, the choice of procedure 
IS much more difficult Recent advances in pathological and physiological 
knowledge together wnth the wide choice of excellent technical procedures 
have made this so Theie aie, howe\er, certain principles wdiich one must 
adheie to The fiist of these is excision of the ulcer if at all possible, 
whether one docs this In direct excision with the knife or by Balfour’s 
tautei} method mattcis little In addition to such local excision one should 
o\ Cl come the p}lorospasm in these cases by doing gastro-enterostomy or 
P)Ioioplasty by either the Finnc} or Horsley technic 
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As might be exiiected the speaku is a hdicvci in the pimeiple of 
pylorectomy for ulcer since his father believed so firmly m this jirincijile 
and was the first to suggest it in 1900 in a paper read before the American 
Surgical Association He believed this the logical thing to do because at 
that time most ulcers were thought to be in the pyloric zone, and the major- 
ity thought that the instance of the development of carcinoma from ulcer 
was high AVe now know that the majority of gastric ulcers are situated 
along the lesser curvature and we believe that only a small number of 
gastric cancers have their origin in ulcer While these reasons, therefore, 
cannot carry as much weight as then, the very fact that accumulated expe- 
rience has shown that permanent cures are much more apt to follow 
pylorectomy than gastro-enterostomjr is sufficient reason in itself for con- 
tinuing this principle m preference Also, there can be no reasonable doubt 
that while cancer does not develop on ulcer nearly so frequently as was 
formerly thought, malignant degeneration will occur at times The work of 
that excellent pathologist Doctor M J Stewart, of Moynihan’s former 
clinic in Leeds, which shows that about 95 per cent of ulcers develop 
into cancer and that some 17 per cent of already developed cancers have 
their origin in ulcer fairly represents this matter These figures also about 
express the average belief of many surgeons who do a considerable amount 
of gastric surgery The reasons for preventing subsequent bleeding and 
perforation from the ulcer base by its complete removal are as sound today 
as when this principle was first proposed Pylorectomy for ulcer is unques- 
tionably a more serious operation than gastro-enterostomy and in' the 
speaker’s own experience is not as widely applicable as his father thought 
In the presence of much inflammatory tissue he has found great difficulty 
in sufficiently mobilizing the pylorus to make a pylorectomy a reasonably safe 
procedure In such cases a gastro-enterostomy i\ ill suffice as it is the general 
rule that when adhesions are too extensive to warrant pylorectomy they 
are also too extensive for a pyloroplasty In these cases pylorectomy can 
follow at a later date, when often, after putting the pylorus at rest as has 
been done by the gasti o-enterostomy, there will have resulted a sufficient 
cjuietmg of perigastric inflammation to make the mobilization of the 
pylorus possible 

While a firm believer, therefore, in the principle of pylorectomy tor ulcci 
Doctor Rodman feels equally certain that the present-day enthusiasm on th 
part of some Continental surgeons and a few m this country for extensivv 
gastric resections for gastroduodenal ulcer will quickly pass One cannot help 
but feel that here the cure is worse than the disease and that this drastic 
procedure is not justified on pathological or physiological grounds 

In reestablishing the continuity of the gastro-intestinal tract after pylo- 
rectomy or partial gastrectomy Polya’s operation as modified by Balfour 
seems to be an improvement on the Billroth II It is time con- 
serMiig certainly, and where it is necessary to remove a fairly large part of 
the stomach gastro-enterostomy is made most difficult The speaker must 
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confess, however, to an entire satisfaction with the Billroth II technic 
in the average pylorectomy 

His experience with pyloroplasty has been so limited as to hardly warrant 
the expression of an opinion of its value Certainly Doctor Finney has 
enoi moiisl)'’ improved on the original Hemeke-Mikiilicz technic and in his 
hands it has a definite field of application with excellent results One of the 
many reasons, howevei, why all of us recognize m Doctor Finney the surgical 
master is that he possesses to an unusual degree that most admirable of traits, 
surgical judgment Therefore, one feels sure that, in his hands, pyloroplasty 
is only done when it serves the particular case better than any other method 
Gastro-enterostomy either alone or m combination with local excision remains 
a useful operation It is curative in duodenal ulcers and serves a useful pui- 
])ose 111 those cases of carcinoma of the pylorus where radical removal is 
impossible and yet obstruction to the pylorus has developed It is true that 
the serious mattei of gastrojejunal ulcer will develop m the stoma at times 
blit taking it by and large, gastro-enterostomy has been responsible for much 
lelief from symptoms and many peimanent cures 

Dr John Shelton Horsley, of Richmond, Va , said that Doctor Fin- 
ney’s emphasis upon the necessity of following the results of a physiological 
as well as a pathological study of the stomach is important The physiologic 
work of Cannon, Carlson, Luckhardt, Dragstedt, Kline and others has really 
foimed a basis foi our modern gastric surgery 

The physiology of the stomach may be divided into tliiee geneial classes 
First, the digestive function, second, the motor function, and third, the 
function of absorption It seems necessary to keep these different functions 
in mind m oidei to leconstruct the stomach in such a manner that after the 
pathology has been removed or corrected its gastric physiology will be 
lestoied to normal as far as possible There are several different operations 
on the stomach which may be indicated m different lesions The surgical 
technic should be made to fit the pathology that is present, instead of attempt- 
ing to stietch one surgical proceduie in ordei to covei every lesion When 
theie IS a small ulcei about the duodenum with but little surrounding infiltra- 
tion and few if any adhesions, a pyloroplasty often gives excellent results 
W hen the lesion of the duodenum is extensive and infiltrating a gastro- 
enterostom) is usually the best pioceduie 

Gastio-entci ostomy may be unphysiologic, but so is amputation of an 
extremity Theie aie very definite indications for both procedures The 
tendency to excise a laige poition of the stomach for a small duodenal ulcer 
appears to be a s\\ ing to a too radical procedure for the lesion that is being 
dealt with It would seem wiser to do a less ladical operation for a small 
lesion with a possibiht) of a lecurrence m a few cases when a more radical 
proceduie can be utilized, than to cmploj, an extensne gastrectoni) as a 
juimaic opeiation in all cases 

\n abstnee of auditc following paitial gasticctonn is not sold} caused 
In the lemocal of a jKution of the spimach The pc lone portion of the 
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stomach secretes alkaline material, and even if the acid secreting part is 
removed it does not inchide all of the acid-beanng gastric mucosa Partial 
gastrectomy, or any operation which permits the free reflux of the highly 
alkaline duodenal contents into the stomach, causes a neutralization of the 
acid gastric juice The chief element of alkalinity in the duodenal contents 
IS the pancreatic juice Any procedure, then, that will promote a free reflux 
of the duodenal contents into the stomach is likely to be followed by a 
reduction of acidity This reduction, of course, is quite different from the 
achylia found m such diseases as pernicious anaemia or cancer, m which 
the gastric glands themselves cease to secrete acid, probably due to some 
toxic influence 
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THE OPERATION FOR UNDESCENDED TESTIS 

A FURTHER STUDY AND REPORT 

By Arthur Dean Bevan, M D 
or Chicvgo, Ili, 


- Jascia 
transv 


Thirty years ago at the meeting of the surgical section of the American 
Medical Association m 1899, I presented a paper on “Undescended Testicle 
and Congenital Inguinal Hernia,” and reported a small group of cases that 
I had operated upon by a new method which I had devised This paper was 
reported m the Joiiiuol of the Aiuo icon M ediccil Assoc'icittoii, September 23^ 
1899 The foundation of this work was a method which I had developed 
for operating on congenital inguinal her- 
nia It was a very simple matter the 
transverse division of the \agmal process 
about an inch below the internal ring, 
separating the peiitoneum from the cord 
with great care not to do any injury to 
the structures of the cord, stripping the 
uppei part of the vaginal process upward 
to the internal ring and ligating it as we 
do the sac of an inguinal hernia, then 
stripping downward from the transverse 
division of the vaginal process for a short 
distance and closing the lower part of the 
vaginal process with a purse-string suture 
so as to leave it as the tunica vaginalis of 




.^aiJinal 
, praccas 
preccdintf 
tbticlc ^ 



I — The descent of the testis 


the testis I thought at the time that the method was original It is quite 
possible, however, that other surgeons have independently done the same 
thing in handling the open vaginal process m their cases of congenital 
inguinal hernia 

In 1898 I operated on my first case of undescended testicle, which was 
associated on one side with a well-developed congenital inguinal hernia The 
case was a very favorable one for the placing of the testicle into its normal 
position Both the hernia and the undescended testicle occupied a position 
in the groin In the operation I did as I had done several times before in 
operating on congenital inguinal hernia divided the vaginal process trans- 
versely, closed the upper end at the internal ring as we do the stump of an 
inguinal hernia, and then stnjqied the remainder of the lagmaJ process which 
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was closely united with the coicl oft fiom the coid for several inches, and 
closed the opening in this pouch of pentoneum uith a purse-stiing sutuie 
I found that in doing this I had so lengthened the coid that I could, without 
tension, bring the testicle down to the middle of the scrotum I then made 

a blunt dissection with my fingers and 
stretched a good-sized cavity in the scro- 
tum on that side so that I could place the 
testicle in the scrotum without any ten- 
sion I found, howevei, that in order to 
retain the testis m the new pocket which 
I had made, it uas necessary to close the 
neck of the scrotum with a purse-string 
sutuie, leaving simply room for the cord, 
which was behind the suture and, of 
course, not included in it I then operated 
on the opposite side which was not associ- 
ated With a hernia and found that with 
the same technic I could close the poten- 
tial inguinal hernia on that side, free the 
Tic 2— The descent of the testis tcsticle SO that I could lengthen the cord 

sufficiently to bring it down “into the scrotum without any tension by strip- 
ping the peritoneal process off from the entire length of the cord and dividing 
some shortened strands of connective tissue in the cord , I then prevented its 



being drawn upward onto 
the groin by closing the 
neck of the scrotum with 
a purse-string suture of 
catgut This was the foun- 
dation of the operation for 
undescended testicle which 
I have now been doing 
for thirty years 

Four years later I pub- 
lished a second article in 
the September 19, 1903, 
number of the Journal of 
the Ante) lean Medical 
Association, on the “Sur- 
gical Treatment of Unde- 
scended Testicle ” 

In the meantime I had 
reviewed the literature 



Tic 3 — The descent of the testis 


very full}’^ and found that a number of surgeons had operated for this condi- 


tion and that the most \aluable contribution up to the date of my first 
operation uas that made by Max Schuller m iSSi, in which he pointed out 
and demonstrated, at operation, the fact that the most important factor in 
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of ]) (' 1 i t o n (• n in. Mas 
Sdiiillci found, as I had 
done, lha( this vaginal 
process of pditonenni was 
unyielding ftoin the stand- 
point of lengtluning if in 
any w.iy. 'I'iie pei itonetiin 
is veiy pliahh : it peiinits 
of a very wide lange of 
motion fiom side to sid( 
hilt IS veiy inestensihk . 
The eonli ihiilion of Mas 
.^ehnllei was a most vahi- 
ahle one, hut he did not 
develop the fiiithei neces- 
saiy steps to bring the op- 
elation to a (omplete and 
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with the opetafion I 
.'igfim piesdited the sub- 
ject fully 
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a great deal of work has been done on this siiliject by many surgeons m many 
countries INIany dififeient methods have been employed, and the results 
of these methods reported Many of the methods suggested, such as stitch- 
ing the testicle into the sciotum or to the thigh and plastics on the scrotum, 
aie unsound and unscientific, and a great deal of confusion has arisen in 

regard to this whole sub- 
ject There has devel- 
oped out of all of this 
work a thoroughly sound 
and scientific method of 
operating for unde- 
scended testicle which is 
based upon simple, clear, 
definite anatomical, phys- 
iological and surgical 
principles, quite as sim- 
ple and definite as the 
principles underlying our 
modern radical operation 
for inguinal hernia, or 
the Rammstedt opera- 
tion for congenital py- 
loric stenosis Before 
presenting the operation 
in detail I desire to draw 
briefly a picture of the 
condition Undescended 
testicle occurs in about 
one out of five hundred 
males as shown by physi- 
cal examination of re- 
cruits for the army in 
countries where compul- 
sor)'^ arm)'- service has 
been required The condition of course, may be unilateral or bilateral The 
organ may be arrested anywhere in its passage from the abdominal cavity 
where, early in intra-utenne life, it lies behind the peritoneum and below the 
kidney , from this point it may be arrested in its original position, or anywhere 
from this point to the internal abdominal ring, in the canal, or at the external 
abdominal ring, or in some abdominal position like the groin or the thigh 
Usually at the eighth month of intra-uterme life the organs are in their 
normal position (See Figs i, 2, 3 and 4 ) 

There has been a legend passed down from one author to the other that 
if the organs are not in their normal position at birth that they may come 
down anyw'here between birth and the age of puberty, and that legend, ivhich 
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I believe now to be entirely erroneous, has led to our adopting a wrong point 
of view 111 regard to the age at which these cases should be operated upon 
I fell into this error and stated on a number of occasions that inasmuch as 
the organs may descend m the period from liirth to puberty that it was 
wise to defer operation until shortly before the age of puberty I desire 
to state quite positively now that I think this position is erroneous, that there 
IS little likelihood, if the oigans are not in their normal position at birth, of 
their descending in the period from birth to puberty, and that I have never 
seen, in a large experience, a definite example of this kind There is however, 
a not infrequent condition which makes it appear as though such a descent 
did take place and this condition I have studied very carefully and desire to 
repoit upon 

These are cases where there is a veiy uidimentary empty scrotum con- 
taining no testicles, but on careful examination one can feel the small tes- 
ticles just beneath the skin above the scrotum, and with gentle pressuie the 
testicles 111 these cases can be pushed down into the scrotum by running the 
fingers from above downward in the groin, and brought down so that they 
can be seen and felt definitely in the scrotum When the fingeis are with- 
drawn, the testicles slip up out of the little empty scrotum and apparently 
you have the condition of undescended testicle, when as a matter of fact that 
condition does not exist at all, because as these childien grow up these tes- 
ticles develop normally in the enlarging scrotal pouch and give the parents 
and the physician the impression that they are cases of undescended tes- 
ticles which have come down in the period of puberty 

I have been repeatedly called upon to operate on these cases I was at 
one tune called to a distant city to operate on one of these cases by a very 
good surgeon who had invited some twenty or thirty surgeons to see the 
operation on the case The little patient was sent to the operating room I 
made a careful examination There was nothing in the scrotum, but, without 
any difficulty, by gentle pressure of the fingers the testicles could be easily 
brought down in the scrotum, and I assured my surgical colleague and the 
parents that from my experience I was cjuite confident that the child would 
develop normally 

Year after year we have been operating upon these cases earlier and 
earlier, and I am coming to the position that any tune after the first year or 
two after birth, whenever tins deformity is discovered and is definitely 
demonstrated to exist, and the child is in good general condition, an opera- 
tion should be perfoimed, and it can be done at that early age to better 
advantage than at a later period It is true that the structures are very small 
and the tissues very delicate and that in operating upon these young children 
It IS necessary to use especially small, delicate arteiy and tissue forceps and 
instruments, also very fine catgut, everj thing m keeping with the very small 
and very delicate structure There are, however, definite advantages m doing 
the opeiation at this early age 

Fust The stiiKtuies aie more pliable and yielding 
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Second The cord is more easily lengthened so that the organ can be 
brought down without tension 


-Testicle 



'A Testicle and cor'd 

— fi'eed from, canal 




Water 
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between va^ W 
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Tic 7 — rreeing tlie testis 

Third There is less dangei of doing enough injur}" to cut off the 
blood supjily 
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Fouith I believe theie is a bettei chance foi noinial development 
The results which we have obtained in these veiy eaily cases have been 
most satisfactory During the last few yeais some inteiesting physiological 

Proximal end of va,^ -p-^oces& transfixed 
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work has been done by Dr Carl Moored of the University of Chicago, on 
this subject of undescended testicle and the lesults of his work argue very 
stiongly for early opeiation m this condition 

I cannot present these ai tides in full but I desire to gn^e you the essen- 
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tial facts Doctor Moore found in his experiments that if he took healthy 
3'oung animals and placed the testicles into the peritoneal cavity that they 



Fio 9 


gradually degenerated and they did not develop to full function He found 
also that if after placing the testicles m the abdominal cavity for a short 
time, he then brought them back into their normal position, that the degenera- 
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tive processes that had occurred in that short period were recovered from and 
that the organs went on to full development and functioning after being 
replaced in their normal position He carried out some interesting experi- 
ments, demonstrating, as he thinks, that m higher vertebrates where the male 
gonads are m the scrotum and not m the abdominal cavity that the slight dif- 
ference of temperature between their being m the abdominal cavity and in the 
scrotum makes the difference between a degenerated organ and one with full 
development and function 

If Dr Carl Moore’s conclusions are correct they form a strong argument 


for early operation for un- 
descended testicle 

There are logical rea- 
sons why piactically all of 
these cases of undescend- 
ed testicle should be oper- 
ated upon and operated 
upon early 

First Their failure of 
development in a normal 
way in this abnormal posi- 
tion, as demonstrated ex- 
perimentally by Carl 
Moore and as confirmed 
by clinical experience 
Second The fact that 
they are all associated 
either with an actual her- 
nia or a potential hernia 
which can be corrected at 
the time of the operation 
Third The impor- 
tance both from a physio- 


r 
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Fig 10 -Ihe result of the operat o i 


logical Standpoint and a psychological standpoint of relieving this defoimity 
Fourth The greatei danger fiom trauma in their abnormal position 
and, finally, possibly a greater iisk of malignant degenerative processes 
In our large seiies of cases we have had no mortality from operation 
With sufficient training and experience the operation can be done with little 
more difficulty than the ordinary operation for radical cure of hernia Prac- 
tically all of the childien under the age of puberty who are brought to the 
surgeon should be operated upon, the laige majority of those from puberty 
up to twenty years should also be operated upon, there are a limited num- 
ber of cases of more advanced age, especially the cases which are unilateral, 
with one normal testicle and the retained testicle entirely within the abdomen 
so that it IS not palpable and has never given rise to any trouble, where good 
judgment would veto operative procedures in these individual cases 
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It IS difficult to describe the details of the opeiation in words alone and 
on that account I have made a series of sketches which show the different 
stages of the operation which I shall present to you 

Before doing this however, I want to say that I have been a good deal 
surprised and a good deal shocked at the evidence of the careless way in 
which many medical men read descriptions of operative procedures, and then 
without a complete understanding or without any mastery of the subject 
proceed to operate m a bungling way I would cite as evidence of this fact 
two examples In developing the operative technic I found that m a small 
number of cases, 5 or 10 per cent , I was not able to lengthen the cord suffi- 
ciently to bring the testicle down into the scrotum without tension unless I 
divided the speimatic vessels, so in this limited number of cases which may 
have been at first 10 per cent . and which has since dropped down to 5 and 
later to 3 per cent , 1 ather than give up the opei ation and push the organ 
back into the abdominal cavity I divided the spermatic vessels, which enabled 
me to lengthen the coi d sufficiently to place the testicle into the scrotum , 
this procedure necessarily earned some risk Much to my horror and cha- 
grin I found that a number of my colleagues referred to the division of the 
spermatic vessels as the Bevan operation and proceeded to do the division of 
the spermatic vessels indiscriminately m all cases, with 1 esulting atrophy and 
necrosis m a considerable percentage As a matter of fact we have not ligated 
the spermatic vessels in a single case for the last four or five years, because 
with increased study and expeiience we have been able, without the division 
of these vessels to bring the organ down into its normal position without ten- 
sion I should not, however, hesitate a moment m a case where it was impos- 
sible to do this to ligate the spermatic vessels and to bring the testicle down 
into the scrotum rather than to place it back into the abdominal cavity 

As another example of the casual way some medical men read desciip- 
tions of operations, one of my German colleagues in referring to the purse- 
string suture which I place at the neck of the sciotum in front of the cord 
leaMiig ample room for the cord behind, after reading my article stated that 
he thought it vas bad surgery to put a purse-string suture at the neck of the 
scrotum surrounding the cord because it was sure to interfere with the cir- 
culation of the testicle 

The various steps of the operation are very simple and veiy easily under- 
stood Undoubtedly one can acquire by experience in a number of cases a 
manual dexterity m handling these delicate tissues that will enable the opera- 
tor to improve his technic and his results 

The patient is aiijesthetized usuall}'- with ethylene I shall attempt to 
describe to }OU the details of the operation 

The incision made is exacth the same as that which we employ in operations for 
the radical cure of hernia I am careful not to extend the incision into the scrotum, 
but keep It just abo\e the scrotal tissue (Fig 5) I dnide the skin and superficial 
fascia, and m the superficial fascia I dnide the small arteries and -veins, branches of 
the femoral arterv and aein, that pass up abo\e Poupart’s ligament, at the lower angle 
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of the incision the superficial external pubic, and about the middle of the incision the 
superficial epigastric 

After dividing the skin and superficial fascia and clamping these small vessels, I 
expose fully the white shining aponeurosis of the external oblique, and as I approach 
the external ring I come to the testicle, which is surrounded by a large peritoneal sac 
and covered by the three layers of fascia found in inguinal hernia (Fig 6-l ) I very 
carefully separate this peritoneal sac from the surrounding fascial layers I now split 
the external oblique over the canal for a distance of about two inches well up to the 
internal ring (Fig 6-2 ) I am now able to bring the testicle out of the incision and 
place It upon an abdominal pad Making a little tension on the testicle and the peri- 
toneal sac surrounding it, I bring that part of the peritoneal process surrounding the 
cord well into view and free the cord well up to the internal ring (Fig 7-1 ) 

The next step of the operation is to divide the peritoneal process transversely at a 
point about an inch below the internal ring This requires a delicate dissection, and we 
have developed some operative technic that is of value I first split the vaginal process 
by a short incision, about one-half inch m length, parallel with the cord, I then place 
on the edges of the incision in this thin peritoneal process four small artery forceps, 
mosquito forceps, so as to be able to make the peritoneum tense (Fig 7-3 ) It is diffi- 
cult to dissect off the peritoneal vagina! process from the cord In order to facilitate 
this dissection I take a fine hypodermic needle and syringe and inject some normal salt 
solution under the peritoneum, so as to lift the vaginal process up from the cord (Fig 
7-2 ) This makes the separation of the peritoneal process much easier The peritoneum 
IS so delicate in the child, being like tissue paper, that you must make a very delicate 
and careful dissection I have now completed the transverse division of the peritoneal 
process, and have stripped the upper part of the vaginal process well up to the inter- 
nal ring I now ligate this upper end that enters into the general peritoneal cavity with 
catgut ligatures, just as we do the stump of a hernial sac (Fig 8-1 ) Picking up the 
lower portion of the vaginal process with fine dissecting forceps with teeth, 
I strip It down from the cord so as to expose the entire length of the cord 
uncovered by any peritoneum (Fig 8-2 ) The lower part of the peritoneal pouch 
IS used to make a tunica vaginalis for the testicle This is accomplished, either with a 
purse-stnng suture or simply a running catgut suture closing the opening (Fig 8-3 ) 
As I lift up the testicle and the cord there is still some tension, but I find as I examine 
It carefully that this tension, preventing a sufficient elongation of the cord, is due to some 
shortened fibrous bands, which I tear across between dissecting forceps These bands 
are derived from the fascial coverings of the cord and the vaginal process I regard 
this as an important step in the operation, and it is one that should be thoroughly under- 
stood (Fig 8-4 ) One can with care divide and tear these shortened fibrous bands, 
leaving simply the vas and its vessels and the spermatic vessels, without interfering in 
any way with the essential structures in the cord You will see that by this manipula- 
tion you have been enabled to free the cord, as a rule, for four or five inches, a 
length quite sufficient to place the testicle in the scrotum without any tension whatever 
With the index and middle fingers and a blunt dissection, and by packing into it enough 
gauze, I now make a large pouch in the scrotum which must be large enough to receive 
the testicle without compromising it in any way (Figs 9-1 and 9-2 ) The scrotal tissues 
are so elastic and so jielding, that with the gloved fingers and gauze packing we have 
always been able to make a scrotum large enough to receive the testicle without pressure 
The organ is now placed in this pouch, and with a purse-stnng suture of catgut the neck 
of the scrotum is closed, this suture being one that simply goes through the superficial 
fascia and does not involve the skin or include the cord This suture must not endanger 
the blood supply of the testicle (Fig 9-3 ) This prevents the testicle slipping up into 
the groin, and keeps it well down m the scrotum The canal is now closed, not as in a 
Bassini operation, but with the cord deeply situated in the canal, the trans\ersalis and 
internal oblique are sewed to the shelf of Poupart's ligament over the cord, and the 
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external oblique ib then closed (Fig 9-4 ) The skin and superficial fascia are closed 
in the same way that we would close them in a hernial operation You will find that 
the organ is now m the scrotum without anj' tension whatever, looking very much the 
same as on the other side (Fig 10 ) 

I would like to emphasize the fact, that the technic must necessarily be 
difficult to one who undertakes it for the first time, especially without hav- 
ing had the opportunity of seeing a number of these operations done by one 
who has had experience with it I would also like to emphasize the fact, from 
my observation of the cases that have been done by some inexperienced sur- 
geons, that the operation has not infrequently been undertaken by men who 
have not fully understood the technic of the procedure, and who have not 
earned it out 111 all its details I would like also to emphasize very strongly 
the fact, that division of the spermatic vessels is but exceptionally called for, 
and IS not at all an essential part of the operation which I have developed , 
that it IS in our own hands not necessary in 5 per cent of the cases On the 
other hand, wherever it is indicated it should be done and done thoroughly, 
on the principle that the basic idea of my operation is the necessity of placing 
the testicle in the scrotum without any tension whatever Care should be 
taken in the primary dressing of the case not to put on enough pressure over 
the groin to interfere with the circulation in the cord 

On the whole, the operation seems to me to be one of the most interest- 
ing pieces of surgical anatomy in the whole field of operative surgery The 
skilful unraveling of this congenital condition, which enables the surgeon 
to accomplish in a half hour by good operative technic what requires weeks 
and months in the process of development, with, as a rule, perfectly satis- 
factory results, has furnished one of the most satisfactory examples of mod- 
ern surger}'- 

REFERENCE 

^ kloore Gonad Transplantation in the Guinea Pig Jour Exper Zool , vol xxxiii, 
1921 , Testicular Reactions in Experimental Cryptorchism Am Jour Anat , vol 
xxxiv, 1924, The Activity of Displaced Testes and Its Bearing on the Problem of 
the Function of the Scrotum Am Jour of Phys , vol Ixxvii, 1926, Scrotal Replace- 
ment of Experimental Cr>torchid Testis and the Recovery of Spermatogenic Func- 
tion Biologic Bull , vol li, August, 1926 

Discussion Dr John H Jopson, of Philadelphia, expressed the satis- 
faction with which he had practiced Doctor Sevan’s operation for many 
years At the Children s Hospital and elsewhere he had had occasion to see a 
good many of these cases both in the wards and 111 private practice A good 
many years ago he reported a small senes before the Philadelphia Academy 
of Surgery He received many requests for reprints of that paper, showing 
nhat an interest there was 111 the subject at the time 

A much more extensive experience with the operation and a checkup on 
the literature from time to time had further confirmed his opinion that this 
IS, as Doctor Be\an has said, practicalW a standaidized operation If the 
profession follows the directions which he has laid dowm and the points wdiich 
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he has em])hasized to(la)^ and especially with lefeience to the caieful division 
of eveiy tiny band of fascia along the vas and the vessels, veiy few indeed 
are the cases in which the testicle cannot be brought down to a satisfactoiy 
position in the scrotum The cases are very few m which either the Ombre- 
danne operation or the operation of Toiek will be needed He thought that 
the efficacy of the original Bevan operation, in the hands of one who is 
accustomed to practice the operations for hernia m children, had been 
amply demonstrated 

As to the time at which this opeiation should be peifoimed, his own 
practice had been to advise that unless theie is a tioublesoine henna asso- 
ciated with It, it should not be done befoie the age of six yeais and always 
before the age of twelve 

As to the percentage of these cases which have a henna association 
Eccles in his book written many yeais ago said, “the association of henna was 
6o per cent ” , Bull has said, “they always have hernia,” which is certainly 
far from the truth ^ His own experience corresponds more nearly with that 
of Eccles 

Dr John B Walker, of New York City, said that at the Hospital for 
the Ruptured and Crippled, dining a period of twenty-eight years, there 
were observed 80,736 cases of inguinal henna in the male, of which 1357 
or I 68 per cent were cases associated with an undescended 01 inaldescended 
testis Four thousand four bundled fifty-thiee cases of inguinal henna 
were opeiated, of which 334 01 7 5 per cent were associated with an 
undescended testis 

In 50 per cent of these cases, the ages vaned between eight and twelve, 
but in cases associated with a laige hernia, the opeiation was performed at 
an earlier age, for it was found inadvisable to use a truss as it caused pain 
and an nntatmg pressure upon an already undeveloped oigan 

The Bassini operation was employed, but the coid was not transplanted 
and it was brought out at the lower end of the wound in the laigest number 
of cases Veiy raiely was it necessary to divide the vessels, the main objective 
being to dissect most carefully and to divide the finest fascial fibres , suturing 
the testis to the bottom of the scrotum is not advised Piactically all cases 
wei e accompanied with a hernial sac 

Result ^! — As regal ds location of the testis, ovei 50 pei cent lemained 111 
the scrotum or outside the external ring As legaids sarcoma, the unde- 
scended testis IS more liable to tiauma and it also shows a greater tendency 
than the normally placed testis to undergo malignant degeneration 

Dr Alexa.nder Primrose, of Toronto, Canada, had perfoimed the Bevan 
opeiation a good many times with satisfactoiy results He asked Doctoi 
Bevan and otheis who had had an extensive experience with the undescended 
testis, if they consider the possibility of malignant development in the 
letamed testis an indication foi placing it in its noimal position Also if in 
then expel lence an undescended testis is fiequently associated with other 
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failures in develoi^ment He asked these questions because of the findings in 
the following case which piesentcd certain features of interest 

A good many years ago he was assisting his senior colleague in Toronto 
111 removing a large malignant mass from the abdominal cavit}' The tumour 
growth had occurred in an undescended testis Aftei an extensive operation 
the patient died and at autopsy instead of the diminutive structure, usually 
called the “uterus mascuhnus,” which exists as an offshoot from the floor of 
the prostatic urethra, thei e were a complete uterus, tubes and vagina 

The case was of further interest because it proved conclusively that 
the so-called “uterus mascuhnus” represented not onl}'^ the female uterus but 
in addition the vagina This fact was obvious because the cervix of the 
specimen possessed the veil-marked “plicie palmatas” which is a characteristic 
marking on the mucous suiface of the normal cervix Distal to the cervix 
was the body of the uterus and on its proximal side the vaginal tube which 
joined the urethra Ihis case was reported in full in the Butish Journal of 
Anatomy and Physiology, vol xxxin, p 64, October, .1898 This case has 
been quoted more than once in the hteiature because it affords conclusive 
proof that the so-called “uterus mascuhnus” lepresents not only the uterus 
but also the vagina 

It would be of interest to determine in a large series of cases (i) The 
frequency of the development of malignancy in the testis retained within 
the abdomen, and (2) whethei or not othei failures in development are fre- 
quently associated with undescended testis 

Dr Alexis V kloscHCOWiTZ, of New York City, said that he in 1910 
published an article in the Annals or Surgery, entitled “Anatomy and 
Treatment of Undescended Testis, with Special Reference to the Bevan 
Operation ” This paper had given him more trouble than any other he had 
ever written For the conclusions contained therein, he had to apologize 
before the New York Surgical Society and before the surgical section of the 
New York Academy of kledicine The final conclusion of the papei is as 
follows “The purpose of this paper is, therefore, an advocacy of the Bevan 
operation I do this not only from a sense of pleasure over the results that it 
has afforded me, but also because the operation, if the infrequency with which 
the operation has found its w^ay into the literature is a criterion, has thus 
far found few^ adherents ’ 

Primarily, he thought that the operation had been greatly misunderstood 
This misinformation lies in the fact that the division of the spermatic vessels 
IS looked upon by the majority as the essential part of the Bevan operation 
This IS not so, on the contrarj', today. Doctor Bevan himself advised very 
stiongly against it 

The paper previousl)’’ alluded to w'as based upon eighteen patients who 
w'ere operated upon by the Bevan method Since that time he had operated 
a larger number of patients A few' years ago he sent for as many of these 
patients as he could follow' up The total number w'as 130 and a fair number 
returned for examination To his great surprise and chagrin, in all cases but 
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two, when the speimatic artery was divided, there w^as a complete atrophy 
of the testis It is not surpiising, therefore, that he had given up entirely this 
part of the operation 

He believed that the ciux of a correct opeiation for undescended testis 
lies in a complete mobilization of the testis without the least injury of the 
spermatic vessels If it is impossible to obtain this through the ordinary 
inguinal incision, distal to the internal inguinal ring, extend the incision 
somewhat upward and separate the internal oblique and inguinal transversalis 
muscles, as in the McBurney incision Through this incision the spermatic 
vessels are mobilized as high up as possible, and in a majority of instances it 
will be found that the testis can be mobilized sufficiently for transplantation 
into the scrotum 

Dr William E Lower, of Cleveland, Ohio, said that the operation 
which Doctor Bevan had described has been a great advance m the treatment 
of this class of cases 

He had done this operation as nearly as possible, as he has described it, 
but occasionally had atiophy of the testicle result Perhaps he had stripped 
off the cord too closely Yet, it seemed to him that theie are some of these 
cases in which it is almost impossible to get the full length of the cord with- 
out dividing all the vessels, except those accompanying the vas 

One point is important, namely, that theie must be no tension on the 
testicle The cord should be long enough to be laid down beside the scrotum 
without tension Wherever there is much tension the operation will fall short 
of the purpose Methods of holding the testicle down in the scrotum are as a 
rule failures 

If this operation can be done upon younger children, and Doctor Bevan 
has demonstrated that it can be, the lesults will be much better One can per- 
haps pi event some of the calamities which have occurred later 

Dr Franz Torek, of New York City, said that he was pleased to heai 
Doctor Bevan use the expression, “freeing of the vas and vessels,” and not 
“the freeing of the cord,” because m proceeding simply to free the cord as a 
whole one will often fail to get the testicle down far enough The cord has to 
be considered as consisting of two separate parts, the vas and the vessels The 
vas never gives any trouble , the vessels often do 

The picture that he has shown of the finished case is also an ideal one 
The testicle rests in a pioperly pendulous scrotum which is the ideal position 
He had not had the good fortune of seeing Doctoi Bevan’s personal cases 
but he had seen a great many others that weie opeiated accoiding to Doctoi 
Bevan’s method, and the vast majorit}'' of them did not show the result seen 
in this picture They have had a testicle somewhere veiy close to the pubis, 
a position which is not desirable because the testicle is then exposed to the 
danger of injiiiy fiom any blov 

Having seen so many lesults m nhich the testicle had slipped up again 
to the pubis and even highei, he had gone a btep furthei than simpl} placing 
it into the sciotiim In an aiticle published Xovembei 13, 1909, in the AYtc 
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Yoik Medical Joinual, he clescnbed the method that he had been using 
It consists in freeing the vas and vessels according to the method which 
has been shown today After the fieeing of the vas and vessels the testicle 
IS brought out through an incision in the scrotum, then carried through an 
incision in the skin of the thigh to the fascia of the thigh to which it is 
anchored without any tension whatever, the wounds of the skin of the 
scrotum and of the skin of the thigh being sewed to each other In that 
condition the testicle cannot slip back It is not under any tension If tension 
of the vessels weie permitted, the peifoimance of the operation would not 
be m accordance with his advice 

The result is that after the scrotum and testicle are again released from 
the thigh the testicle invariably lests at the bottom of a pendulous scrotum 

While the testicle should never be undei any tension, the scrotal skin is 
under a slight degree of tension by being bi ought down to the thigh This 
IS not a disadvantage because skin stretches veiy easily, liut on the contraiy 
it IS an advantage because it forms a sciotum In many of these cases there 
isn’t any skin to amount to anything at one’s disposal, but b)’- this operation 
a scrotum is made It never takes longei than three months to make such a 
scrotum by attaching the ludimentary scrotum to the thigh In many cases it 
could be removed veiy much earlier 

Dr Henry H kl Lyle, of New York City, thought that Doctor Torek 
had added a physiological lefinement to Doctor Bevan’s opeiation which 
makes for better end-results It is interesting to note that when this subject 
was under discussion at the Surgical Section of the New York Academy of 
Medicine and the end-results of Torek’s operations were demonstrated by 
Dr Herbert kleyer, it was the unanimous opinion that the lesults shown by 
him were remaikable The testicle Avas freely movable in a swinging pear- 
shaped scrotum, Avhich to all appeal ances Avas fully developed He felt sure 
that his OAvn end-results had been inateiially improved since he adopted 
Doctor Torek’s operation as his standaid He had seen no atrophy, the 
testicles had inci eased in size and are freely inoA^able at the bottom of a Avell- 
developed scrotum Quite lately he had a testicle that AA^as so large that 
there Avas insufficient loom in the poorly-developed scrotum to hold it Noav 
the testicle is in a normal mobile pear-shaped scrotum It is too early yet and 
It IS a difficult matter to get figures on the functional end lesults, but if 
increase in size and development go hand in hand, then the Torek operation 
should yield good functional results 

Dr Charles A Porter, of Boston Mass, remarked that the interesting 
question in connection Avith these cases is not so much Avhere the organ is 
but AA hether it is aa orth anything Avhere it is 

He AAOuld like to hear some reports on the ultimate results, Avhat per- 
centage of cases ot undesceiided testicle has been subjected to either one 
of these ojieiations and has continued to dcA’-elop and become a useful 
pubic organ ’ Pie happened to kiicn from experience that one cannot strip 
the cord in a Aoung' child and expect more than about 50 per cent of them 
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to contniue to de\''e]op ni compaiison with the opposite testicle that happens 
to be down It Mill aiiest the development Have these individuals vho, piioi 
to the opeiation, one had reason to believe would be steiile, been rendeied 
not only free from then deformity but made fiuitful membeis of society^ 
Dr Archur D Bevak (ui closing the discussion) said that, in the hist 
place, undoubtedly it is difficult, unless one has seen the operation done by 
one with a good deal of experience, to do the operation from simply a rvntten 
description of it He had attempted in his paper to piesent those points that 
he thought might help out 

There aie two points which he wanted to bung out paiticulaily The 
first is the importance of opeiatmg upon these cases early Since surgeons 
have been operating upon younger childien the opeiation has become easier 
and the results have become better Some men advocate operating on these 
children as early as the first year, right after the child has been weaned He 
had not gone that far, but one can say that if the opeiation is done within 
the fiist three or four years the results will be veiy much better than they 
have been in the past 

He emphasized the importance of the work of Call R Moore, leferrmg 
to his pamphlet entitled, “Scrotal Replacement of Expeiimental Testis and 
the Recovery of Spermatogemc Function m the Guinea Pig ” It is a reprint 
from the Biological Bulletin of August, 1926 The leprint also contains some 
refeiences, not complete but interesting and valuable, to the speaker’s M'ork, 
the work of Joseph Griffis that was done as early as 1893, the nmrk done by 
Lipschutz and seven or eight papeis which have been done by Moore 

Moore’s contribution shows beyond any question this fact If the testis is 
left in the abdominal cavity or m the canal it never does develop Certainly m 
lower animals where one can control the situation Mooie has shown that it 
does develop and function if placed 111 the normal position 
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TOTAL CYSTECTOMY AND PARTIAL PROSTATECTOiAIY 
FOR INFILTRATING CARCINOMA OF THE 
NECK OF THE BLADDER 

REPORT OF EIGHT OPERATED CASES 

By Edwin Beer, M D 
OF New Yonic, N Y 

Almost all the tumors of the bladder that we are called upon to treat 
arise from the epithelial layer Most of these tumors some twenty years 
ago failed to respond to surgical treatment, but during the last two decades 
certain groups of these epithelial tumors have been proven to be amenable 
to surgical curative methods 

A fair proportion of these epithelial growths are surface tumors and do 
not, when first seen, infiltrate the bladder wall even though they may recur 
subsequently — perhaps years later — as either surface tumors or as infiltrat- 
ing neoplasms Whenever the tumors are definitely surface tumors with 
no tendency to infiltration, they can readily be destroyed through the cysto- 
scope with the high frequency cuirent or by proper surgical technic 
through a suprapubic incision, measures being taken to prevent implanta- 
tion of live tumor cells on the raw surfaces as well as measures to protect 
the parietal wound 

In those tumors that infiltrate the bladder wall, the therapeutic measures 
are much less successful, and depending upon the degree and extent of infil- 
tration, the results of therapy A'ary It can be said that tumors situated in the 
posterior, lateral or anteiior walls, even if they infiltrate, can be sucessfully 
resected, and this applies to papillary carcinomata as well as solid infiltrat- 
ing carcinomata 

In the tumors of this group which involve a single ureter and reach 
close to the neck of the bladder at one point, successful resections with the 
electric knife, or the electiic cautery rvith re-implantation of the ureter in 
a new place, or ligation of the ureter, are perfectly feasible and frequently 
give satisfactory results even though one must admit that it is often difficult 
by palpation to determine accurately the limits of the infiltration and thus 
make the incision well outside of the tumor area Primary coagulation of the 
tumor surface, before the excision with the electric knife, is, undoubtedly, the 
best way to prevent breaking off of implants Another aid in controlling 
implants is filling the wound ivith alcohol for five minutes before suturing the 
resected bladder 

Unfortunately, however, in addition to the groups included in the above 
descriptions, there is a group of cases in which the trigone is so extensively 
involved that the ureters cannot be spared and both ureters have to be sacri- 
ficed In addition, many of these cases have extensive involvement of the 
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neck so that the infiltiating giowth involves half oi nioie of the sphuictei 
area and has invaded underlying tissues, particularly the adjacent piostatic 
tissues in the male In this group of extensive infiltrating growths situated 
close to or m the neck of the bladder involving fiequently the ureter orifices, 
the problem is most serious What should we do? What can we ofifei 
these patients? 

This paper is prepared as a contribution to this subject and deals with 
one form of treatment for this group of desperate cases 

Up to date, four methods of treatment have been applied to the cases 
falling in this group : 

1 Suprapubic cystostomy to relieve the local irritation, bleeding, tenes- 
mus, etc 

2 Suprapubic cystotomy with more or less deep electrocoagulation 

3 Suprapubic cystotomy with introduction of radium seeds deep into the 
infiltrating growth 

4 Total cystectomy and partial prostatectomy 

Treatment No i is evidently purely palliative and often fails to give 
real relief — pain, bleeding and tenesmus continuing almost unchanged 

Treatment No 2 — electiocoagulation — is usually little moie than pallia- 
tive, as electrocoagulation frequently will not extend to any great depth, and 
if the tumor is deeply infiltrating, the electrocoagulating curient will fail to 
reach the deeper layers 

The third method — introduction of radium seeds — has, undoubtedly, 
every once in a while destroyed deeply infiltiating growths m and about the 
neck involving the tiigone, but even with the radium seeds the results aie 
most irregular, inconstant, and only a few cases have been definitely cured 
by this procedure in a series of almost three dozen treated m this way 
Patients treated with radium are, as a result of the radium irritation, liable 
to be rendered most uncomfortable for months, and if the radium is placed 
in the bladder wall near the ureter orifice, cicatricial stenosis with subsequent 
hydio-ureteronephrosis, which readily becomes infected, fiequently develops 

The three methods just mentioned of dealing with this group of unfav- 
01 able cases have to compete with the fourth method which leally offers some- 
thing to these unfortunate cases, and during recent years a number of sur- 
geons have been studying the problem piesented by such cases and have been 
lecommending more radical surgical procedures Whether, m the long run, 
total cystectomy is going to prove to be the method of choice, it is impos- 
sible to say at this moment, but those of us who have given total cystectomy 
in this group of cases a tiial, must feel a certain compulsion to put our cases 
on lecord so that ultimately we can determine what patients have gained 
by this method of approaching the problem as compaied with the three other 
methods mentioned above 

The textbooks on surgciy and some of the recent papers have placed 
such a high mortality on total cystectomy that the arerage surgeon dreads 
to undertake such an extensive and moie or less mutilating procedure 
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According to Zuckerkandl,’ the mortality of total cystectomy, as shown by 
sixty-four cases collected from the literature, was <50 per cent This high 
mortality was attributed to the fact that the operation was done m one step 
Scheele,- in a more recent review m 1923, came to somewhat similar conclu- 
sions and stated that the operation should be done in two steps regularly, 
as It diminishes the mortality In the first step, the ureters were to be dis- 
posed of — preferably by implantation into the sigmoid, and m the second 
step, the bladder was to be removed well outside of the involved area with 
the adjacent fat, etc In forty-three cases collected by Scheele — m which 
the operation was done in one step — ^there was a mortality from operation of 
53 5 per cent , whereas in seventeen cases operated 111 two steps, three died 
following the first operation, and of the fourteen that remained, two died fol- 
lowing the second operation Thus, in seventeen cases in which the two-step 
operation was done, there were five deaths, or a little less than 30 per cent 
mortality Janssen® quotes very similar figuies based on the publications of 
Wildbolz, Watson, Verhoogen, Reischmer and Petrow, the mortality vary- 
ing m this operation from 50 to 60 per cent He concludes with Wildbolz, m 
view of the high mortality, that total extirpation of the bladder in extensive 
new growths is not to be recommended H H Young ^ writes m the same 
strain, “the high mortality and the rarity of success render this operation 
thoroughly unjustifiable ” 

More recently, Federoff ® has published a series of seven cases of total 
cystectomy and has also recommended a two-stage procedure, the ureters 
being introduced into the sigmoid at the first operation Some of the patients 
on w'’hom he had been able to carry out the two-stage operation were alive 
five and six years followung the total cystectomy Unfortunately, at least 
three cases, out of the twelve cases underlying his report, died following the 
ureter anastomosis before the cystectomy could be carried out In one case 
he did a bilateral nephrostomy, and in another he transplanted the ureters 
into the anterior abdominal wall without touching the bladder In a later 
report published in Russian,® Federoff is said to have carried out total cystec- 
tomy in ten cases, and according to this report, he still favors the above 
method of procedure in twm steps More recently, Coffey also has declared 
for primary transplantation of the ureters into the large intestine according 
to his technic wuth a secondary total cystectomy In his recent paper he 
reports one such operated case 

Another point must be considered in connection wuth this whole prob- 
lem and that refers to the advisability of attempting a total cystectomy in 
the presence of definite metastases Carcinoma of the bladder most frequently 
remains localized and distant metastases are not common In fact, in sixty- 
one cases of total cystectomy collected by Scheele, only five had metastases 
Unless the metastases are so placed as to make the condition absolutely hope- 
less — c g , m the lungs, liver or spine — it is questionable w^hether patients 
should be refused the relief from torture afforded by total cystectomy In one 
of my cases (Case II) the local metastasis in the pelvis remained quiescent 
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for five years, and in another (Case VIII) radium seeds were placed in an 
iliac gland deposit that could not be removed Local metastasis surely should 
not contraindicate total cystectomy and perhaps even distant deposits should 
frequently be ignoied, in view of their usually slow pi egression and the gieat 
relief given to the patient from his local condition by total cystectomy 

From the above brief summaiy seveial conclusions might be drawn 
Fust, that the mortality of total cystectomy at present is high unless opeia- 
tion is done in two steps , second, that there is a definite mortality following the 
transplantation of the ureter into the bowel as the first step m the ojieration , 
and third, that a number of patients in whom total cystectomy has been done 
have been lelieved of their local condition and remained well foi many yeais 
following the opeiation The exact duration of life following this operation 
in sixty-two cases collected from the literature by Scheele has been carefully 
tabulated in his paper ® Unfortunately, many surgeons have published their 
cases shortly aftei the opeiation and the end results are not known From 
Scheele’s tabulation, I gather that in the sixty-two cases repotted, sixteen 
patients lived over one year, and seven patients lived over thiee years — the 
longest period being fifteen yeais 

The disposition of the ureteis in these cases has up to date presented 
one of the main problems No mattei where the uieteis aie transplanted, 
attacks of pyelonephritis and secondary hydronephroses with infection are 
liable to develop The gieatest ingenuity has been employed to meet this 
pi oblem The uretei s have been transplanted into the sigmoid intrapei itoneally , 
into the lectum on its exti apentoneal smface, into loops of the intestine 
sepal ated from the intestinal tract, into an excluded loop of the sigmoid, an 
aitificial anus having been made in the upper sigmoid They have also been 
left in the wound oi transplanted into the urethra, or into a moie or less 
closed-ofi vagina In some cases the ureters have been bi ought out to the 
skin neai the incision oi neai the anteiioi superior iliac spine, and in others 
again, the urine has been deflected by a nephi ostomy oi lumbar ureterostomy 

In an extensive review of this whole subject published by M Papin, ^ he 
has analyzed a large senes of cases (i8i total cystectomies) m which the 
mine was deflected from the bladder, and he has found that the mortality of 
implantation in the intestine, according to published reports, is 59 2 pei cent , 
implantation into the vagina 50 per cent , implantation into the uiethra 100 
per cent , n hereas, implantation of the ureters into the iliac fossa; or lumbar 
legions or into the wound as well as deflection of the urine by nephrostomy, 
IS accompanied by a mortality of 28 7 per cent Despite this careful sum- 
maiy, It is veiy likely that future statistics — where the Coffey technic of 
ureter implantation into the bon el is more carefully carried out — mil show 
a great improvement In Papin’s statistics, he studied eighty-one cases of 
uretei implantation into the bowel, m which forty-eight patients died Judg- 
ing from this report and my own experience to date, transplantation of the 

*A patient of Pawhk whose ureters were transplanted into the lagina which had 
been coiucrtcd into a rcsenoir bj a plastic operation 
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ureters into the skin of the iliac regions seems to be, at the present moment, 
the most satisfactory method of disposing of the urine 

In addition to the mortality, a serious objection to transplantation of the 
ureters into the intestine as the first step, is to be found in the fact that 
every total cystectomy starts as an exploratory operation , and if one has trans- 
planted the ureters into the intestine as the first step, one has committed 
one’s self to a total cystectomy which at the second operation may be found 
to be unnecessary Federoff encounteied this serious mischance in a physi- 
cian on whom he operated f The cystoscopic picture, the palpatory findings 
and the cystographic studies preoperatively usually make clear to the sur- 
geon the necessity of doing a total cystectomy, but the final decision is rarely 
reached until the abdomen is opened and the bladder palpated from within 
the abdomen or inspected and palpated through a cystotomy incision 

Another objection to a preliminary implantation of the ureters into the 
bowel is to be found in the frequency with which infection develops m these 
ureters as usuall}'' one or both are dilated, atonic and very difficult to anas- 
tomose and, therefore, prone to an ascending infection A large number of 
cases — many more than have been published — in which the ureters ha\ e been 
transplanted into the bowel with the idea of doing a secondary total cystec- 
tomy, have succumbed from this operation, in fact, in the series just quoted 
from Federoff’s clinic, three cases out of the twelve mentioned in his paper, 
died as the result of uretei implantation before the total cystectomy could be 
undertaken I This mortality, it seems to me, is much too high if total cys- 
tectomy is to be proposed to patients suffering from infiltrating growths at 
the neck of the bladder 

In the eight cases described in this paper, there was one operative death , 
and in this patient the meters were obliquely implanted into the sigmoid, 
one kidney was atrophic, and the kidney on which the patient was living 
became infected through its dilated ureter and the patient died with an acute 
pyelonephritis In the remaining seven cases, the total cystectomy was fol- 
lowed by immediate implantation of the ureters in the skin, in the iliac fossae 
where the ureters were intubated with catheters or tubes, depending upon the 
size of the ureters Both the first case with implantation of the ureters into 
the bowel and the seven cases of implantation of the ureters in the skin, were 
done in one step, and only one patient (the first case) in this series of eight, 
died as the result of the operation 

The operation of total cystectomy is not particularly difficult It can 
readily be done through a simple mid-line suprapubic incision, preferably 
extraperitoneally though there is no objection to opening the peritoneum to 
determine whether the peritoneum overlying the posterior wall of the blad- 
der IS imolved or not and whether any visceral metastases are present If 
it IS involved, it should be left attached to the bladder wall, and the peritoneum 

7 At the second step, he opened the bladder and found Jt normal, the suspected car- 
cinoimtous ulcer (due to radium) ha-iing healed 

|v Schcele, three deaths m se\enteen cases following- first step 

868 



TOTAL CYSTECTOMY FOR BLADDER CARCINOMA 


on cithei sule united so as to dose off the abdominal cavity Extia cioss-cuts 
into the rectus luuscles are absolutely superfluous, and any mciease m the 
incision 1)y resection of the symphysis is to be condemned On opening 
the abdomen (m the Trendelenburg position), one should carefully palpate 
the bladder to confirm the previous diagnosis as one usually can recognize the 
infiltration corresponding to the neoplasm If one is in doubt concerning 
the palpatory findings, the bladder ought to be opened and inspected and 
palpated from within At times it may be necessary to remove specimens for 
immediate microscopic examination § before condemning the patient to a total 
cystectomy The bladder can be readily mobilized, dissecting the peritoneum 
laterally and tying the various vesical arteries and veins As the bladdei is 
delivered extrapentoneally over the symphysis, the seminal vesicles and 
ureters are brought into view The vasa on either side are doubly tied as 
they cross the ureters, and cut between, and the ureters are temporarily ligated 
as close to the bladder as is feasible, and cut across below the temporary liga- 
tures which are applied to prevent spilling of possibly infected urine into the 
wound The cut-off ureters are allowed to stay m situ until the prostate is 
well delivered, and to control bleeding from the plexuses of the prostate, 
heavy gut or silk sutures are introduced on either side, having made a pedicle 
of the prostate very similar to the ceivix in supravaginal hysterectomies 
The section is then made proximal to the prostatic tiansfixion sutures with 
the electric cautery, and the bladder with the upper end of the prostrate and 
seminal vesicles attached is removed m one piece, care being taken not to 
spill any of the cancerous tissue in the wound If there is any doubt as to 
the extent of the prostatic involvement and one wishes to remove the pros- 
tate down to the membianous urethra, it may be iiecessaiy to make a second- 
ary perineal incision and cut across the membranous uiethia before deliver- 
ing the bladder and prostate In some cases where there was doubt as to the 
prostatic infiltration, numerous radium seeds have been introduced into the 
cut surfaces of the prostate In one case where a large metastatic gland was 
surrounding the iliac vessels at the bifuication of the internal and external 
iliac arteries which could not be dissected free, radium seeds were intro- 
duced into this gland as well After removing the bladder and as much of 
the prostate as seems indicated, the ligatures on the ureter ends are grasped, 
and the ureters are dissected free retroperitoneally so that they can be readily 
implanted through a gridiron incision near the anterior-superior spine with- 
out any tension In doing this, the peritoneal fold must be pushed upward 
to avoid cariymg the ureter intrapentoneally to the paneties The ureters 
usually have to be freed three to four inches when they can be readily brought 
out beyond the level of the skin and attached with two silk stitches to the 
skin , then the temporary catgut ligatures are removed, the ureters are intu- 
bated with the proper sized catheters or tubes, and a silk thread is tied about 
the end of the ureter and its contained tube, about one-half to three-quai ter 
inch of the meter piojecting beyond the skin A small wide of iodoform 

§ Prc-opcrati\e c\sloscopic specimens usualh make this superfluous 
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gauze IS placed on either side of the ureter and the two tiny skin incisions 
are partly closed and covered with A'aseline diessings To destroy any 
implants that may have been spilt the median wound and its large recesses 
are carefully bathed in alcohol, the patient being lowered to the horizontal 
position After five minutes’ exposure to the destructive action of the alcohol, 
the abdominal median working incision is closed in layers with adequate 
drainage down to the prostate 

This IS the technic that I have used in the last seven cases without any 
mortality The main objection that I see is to be found in the fact that the 
patients have to wear a urinal to collect the urine from the two kidneys as 
both ureters have to be permanently intubated It would be a great advance 
if after the patients had completely recovered and one were convinced that 
the carcinoma had been completely eradicated, one could secondarily trans- 
plant the ureters from the skin into the bowel Up to date, this highly 
desirable solution of the problem presented by these cases has not been 
tried by me, and I doubt whether a satisfactory anastomosis of this sort is 
feasible as these ureters regularly — if not dilated at the time of the first 
operation — become dilated as the result of their primal y disposition in the 
skin Pyelonephritis with destruction of the kidney parenchyma has been 
a very infrequent accident in ureters treated by implantation in the skin 
It has occurred, however, when the ureters have not been adequately sepa- 
rated retroperitoneally, which frequently causes some kinking of the ureters 
and makes for difficulties in passing catheters or tubes from the skin up to 
the kidney pelves At times this difficulty can be overcome by using filiform 
bougies attached to Phillip’s catheters, and after the removal of the Phillip’s 
catheters, one rarely has any trouble in introducing fair-sized rubber drainage 
tubes In only one of the seven cases did such difficulties arise while the 
patient was recovering from the total cystectomy, and in one other case — 
two years or so after discharge from the hospital — there was some difficulty 
owing to traumatism to the ureter and peri-ureteritis in introducing a tube 
up one of the ureters In this latter patient a nephrostomy had to be done 
to save the kidney which was apparently obstructed by pen-ureteral exudate 
In the other five cases there were no serious kidney infections, although in 
all cases, owing to the tube’s presence in the ureter and pelvis, a certain 
amount of purulent discharge was present in the drainage from the kidneys 
To reduce this to a minimum, the patient’s kidneys and ureters are washed 
out once or twice a Aveek Avith a mild antiseptic solution — such as acriflavine 
I 4000 — and the urine is kept as sterile as possible with urotropin and acid 
sodium phosphate Dietary measures and various acidifiers may have to 
be used as otherAvise the tubes may become incrusted Avith phosphates , and 
in one case Avhere this happened, a small presumably phosphatic calculus 
developed in the renal pelvis In my cases, as Avell as in the experience of 
Papin, the function of these kidneys remains satisfactory, and repeated tests 
\\ ith indigocarmine, and phthalein, as AA'ell as studies of the blood chemistry, 
fail to show any marked functional depreciation 
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In the eight cases reported in the appendix to this paper, there was one 
^eath — a mortality of 12 5 per cent In the last seven cases in which the 
operation was done by the extrapentoneal procedure with ureter implanta- 
tion into the skin, there were no deaths The patient that died, died in the 
hospital ten days following the operation with infection of his left kidney 
due to implantation of the ureters into the sigmoid Of the seven cases that 
survived, one lived five years (Case II) , one lived for nine months (Case 
III) , Case IV with the leiomyosarcoma lived over two months Cases V, 
VI, VII and VIII are alive Case V is alive four years, Case VI is alive 
one and one-half years, Case VII is alive seven months. Case VIII is alive 
six months The full details of these cases will be reported at the end of 
this paper 

All my patients have been males, and the technic which I have described 
is applicable to this sex Federoff has attempted total cystectomy in females 
and has modified the technic of total removal of the bladder by beginning 
with an extirpation of the female urethra, which is tied off after it has 
been dissected free up to the neck of the bladder Tins allows him to remove 
the bladder secondarily from above with a closed-off complete female urethra 
and prevents spilling of the malignant cells from the neck of the bladder 
into the pen-urethral tissues At the same time, it makes for more radical 
extirpation of these growths as they tend to involve the proximal ui ethra as 
well as the neck of the bladder 

From this brief review of my personal expeiience, it must be evident 
that the mortality of extrapentoneal removal of the bladder with the adja- 
cent prostate is not prohibitive and that the operation can be done m one step 
with implantation of the ureters into the skin without undue risk to the 
kidney’s integrity , and, moreover, even though the patients have to wear 
an apparatus for the collection of their urine, they are relieved of their 
original painful condition, lendered fairly comfortable, well able to get about, 
and even to work and earn a livelihood 

Case I — Total cystectomy foi extensive vifiltiatmg caicmoma of the bladdei , 
mti apcntoncal implantation of meteis into sigmoid Death ten days aftei opeiation 
Autopsy shoxved both incteis dilated, left kidney pyonephi osis, light kidney atiophic 
zoith dilated pelvis, in maty fistula to sigmoid 

M B , male, thirty-fi\ e j'ears of age Six months previous to admission patient 
had painless hematuria and was treated for papillomata of the bladder b\ a urologist 
As the treatment bj' electrocoagulation had not been satisfactorj , patient was admitted 
to Mount Sinai Hospital in August, 1911 

At cjstoscopy, he was found to have four rather sohd-Iooking flat papillari growths 
m the anterior bladder wall The adjacent bladder nail was cedcmatous The tumors 
were treated wuth the monopolar current and rapidlj melted awaj On reexamination, 
the growths had failed to respond satisfactonlj , ha\ing recurred at once though thej 
were thoroughlj and completely cauterized Specimens removed showed an alveolar 
arrangement of cells, characteristic of carcinoma 

October 18, 1911, having consented to operation, it was planned to do a resection 
On exposing the bladder transperitonealh, it was found to be firm and infiltrated through- 
out except on the left side of the fundus near the posterior wall Tlie bladder was opened 
through this soft and not involved area and palpated, and as the whole organ was dif- 
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fusely infiltrated, a total cystectomy was decided upon The opening in the bladder was 
packed with gauze, and the peritoneal cavity widely exposed in the Trendelenburg posi- 
tion The peritoneum in Douglas was cut through transversely exposing the vas deferen- 
tia, which were tied and cut Both ureters were exposed Temporary ligatures thrown 
around the proximal ends The left ureter was cut close to the bladder whereas the 
right, which was involved in disease, was cut one and a half inches from the blad- 
der The various blood vessels going to the bladder were tied on either side In this 
way, the bladder covered with its posterior peritoneal covering w^as completely freed 
down to the prostrate w'here the venous plexuses w^ere ligated After transfixion, the 
prostate was cut across with the Paquelin cautery This allowed of the removal of the 
bladder, vesicles and upper part of the prostate Then the ureters were liberated retro- 
pentoneally and brought out through stab wounds in the posterior peritoneum and drawm 
into the sigmoid through a longitudinal band of the sigmoid The ureters were pulled 
through the small openings m this band and attached with chromic-gut traction sutures 
Lembert silk sutures w^ere applied externally bringing together the peritoneum over the 
ureters as in an oblique Witzel operation Peritoneum from Douglas’s pouch was attached 
over the ureter anastomoses, the ureters being placed one above the other at a distance 
of two inches The defect m the pelvis w'as closed over almost completely by using the 
lower sigmoid peritoneum Cigarette dram placed in lower angle of wound and abdominal 
wall closed in layers 

Following this extensive operation, patient apparently was doing w^ell On the 
seventh day there was some urinary leakage through the w'ound, and sixtj to elght^ 
ounces were passing through the rectum About this time the left kidney region became 
painful and the patient had a chill and rise in temperature His condition gradually 
deteriorated, and ten days after the operation (the left kidney infection being progressive) 
the patient died 

At autopsy, there was no evidence of carcinoma, the ureters were dilated, the left 
kidney pyonephrotic , the right kidney atrophic, there was a urinary leakage from the 
ureter-sigmoid anastomosis 

Comment j] — In this patient, the moderate-sized papillary growths which 
presented on the mucous membrane of the bladder masked a most extensive 
infiltrating carcinoma The response to the high frequency current was 
unsatisfactory, and the microscopic examination of the tissue led to the 
absolute diagnosis of carcinoma At operation, nothing short of a total cys- 
tectomy would have been of any avail The transperitoneal excision of the 
bladder was performed with a sigmoid implantation of both ureters The 
right kidney was atrophic as a result of either the bladder condition or some 
previous disease, whereas the left kidney, on which the patient was apparently 
living, became infected, and a moderate leak occurred at the point of anas- 
tomosis of this ureter with the sigmoid, and as a result of the severe infection 
of the left kidney, patient died 

Case II — Eitcitswe mfilfialing caicmoma of postcnoi zvall, tiigonc and neck of 
bladdci Abdowino-peiincal pi ostatocystectoniv thtough an cxti apci itoncal appioaclt 
Section of the ntcinbi anous uicthia tlnough a peiincal incision, and implantation of each 
meter in the skin thtough a griduon incision in the iliac fossce Satisfactoiy lecoveiv 
Patient continued in good health with both ureteis intubated with small rubber tubes 
until his death five yeais aftci the operation At autopsy, he had a hydio-iircter and 
hy drone phtosis on both sides with a local caicinomatous deposit surrounding the right 
iliac vessels and iiictci * 

II This IS the only case of transperitoneal total cystectomy in this series 

* Already published in technical supplement m Uiologtcal and Cutaneous Review, 
\ol ill, p 4, 1915 
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S R, male, fifty-eight years of age Trouble began in September, 1914, with fre- 
quency of urination associated with pain, and one attack of hematuria 

January 26, 1915, cystoscopy showed bullous oedema around the posterior circum- 
ference of the neck of the bladder with extensive tumor formation on the posterior wall 
Rectal examination showed a slightly enlarged prostate and in median line just below 
junction of prostate and of bladder a small stonj hard mass, another somewdiat hard 
mass in the position of the right seminal vesicle 

PiC'Opciatwe Diagnosis —Mahgnant grow’th of prostate and neck of bladder 
January 27, 1915, abdommo-perineal prostatocystectomy extrapentoneally Bladder 
was exposed extrapentoneally To confirm the d agnosis of malignancy, the bladder 
neck w'as palpated and found 
indurated To make doubly 
sure, a small opening w'as 
made in the bladder and the 
interior palpated Hard infil- 
trating masses W'ere felt in the 
posterior w'all running down 
to the neck Bladder incision 
W'as closed, and as no iliac 
glandular involvement w'as 
detected, a typical extirpation 
of the bladder W'as done, and 
the membranous urethra w'as 
cut through after making a 
perineal incision The left 
ureter was found dilated 
whereas the right was normal 
The bladder and prostate 
with seminal vesicles and 
perivesical fat were removed 
m one piece The two ureters 
were brought out through 
the abdominal w'all and at- 
tached with a couple of 
sutures so that they pro- 
jected beyond the level of the 
skin about one-half inch To 

relieve all tension on the Plc I — Cnse II showing extensne in\ol\enient of the bind 
ureters they had oreviouslv down to the neck with remoMl of the bladder and prostate 

’ ^ and posterior urethra in one piece Anterior view 

been liberated for three to 

four inches rctroperitoneallj'' Followung their attachment to the skin, a No 6 fr catheter 
W'as introduced into the right ureter, and a small drainage tube w’as introduced into the 
dilated left ureter Median incision w’as closed in lajers, drainage at lower angle 

Kidnejs drained satisfactoril}' through the ureters, patient making an une\entful 
rccoxery, and functional test on Februar> 18, 1915, show'cd 25 per cent phthalem on the 
rigiit side and 12 per cent on the left 

Bj March 8, I 9 i 5 > W'ounds w’ere almost complete^ healed and the projecting ends 
of the ureters had sloughed aw'ay making hcalthj looking mucocutaneous fistulas The 
rubber tubes w'cre changed rcgularh, and the pehes and ureters were washed out sev- 
eral times each week 

On IVlarch 27, 1915, the patient was discharged wearing a urinal into which both 
ureter lubes emptied, a small-sizcd rubber drainage tube having been introduced a few 
weeks after the operation into the right ureter in place of tlie ongiinl ureter catheter 
as this ureter had graduallv dilated adequatclv 
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Specimen removed at operation showed a diffusely infiltrating tumor in the tri- 
gone and paratngonal regions extending submucously over a considerable distance There 
were several prominent hard nodules of carcinoma low down in the mid-line at the neck 
of the bladder as well as lateral to trigone In the vertex of the bladder were numer- 
ous further masses of carcinoma which varied in size from a split-pea to large lima 
beans The prostate proper seemed uninvolved 

Pathological Diagnosis — Infiltrating papillary carcinoma 

Following discharge from the hospital, patient was regularly observed in the dis- 
pensary Subsequently, he entered the Montefiore Home 

April 17, 1916, patient was in excellent health and was shown at the G U Sec- 
tion of the Academy of Medicine 

November, 1919, he was still in excellent health, almost five >ears after the operation 

In Januarj, 1920, patient died at the age of sixty-three 

Post-mortem examination revealed a local carcinomatous deposit in the right pel- 
vis, chronic pulmonary tuberculosis, and a recent tuberculous broncho-pneumonia with 
miliary tuberculosis in the right middle lobe 

Comment — In this patient, a very extensive infiltrating growth involv- 
ing the trigone both at the neck of the bladder and at the ureteral regions, 
was removed by total cystectomy and pi ostatectomy by the combined opera- 
tion The ureters were attached to the skin in both iliac fossae and intubated 
The patient was made comfortable and lived five years without any great 
annoyance, and finally died of a flaring up of an old tuberculosis of his 
lungs Autopsy showed that theie was a quiescent carcinomatous focus in 
his right pelvis 

Case III — Total cvstcctoniv foi citeiisivc caicinonia involving base and neck of 
bladder, paitial piostatectoniv, implantation of the ureteis in the ikiii of iliac fossa Sat- 
isfactory iccovciy fiom opeiation Death nine and one-half months aftei opeiation 
No autopsy** 

W C , male, sixty-two years of age, admitted to Mount Sinai Hospital May 1 1 , 
19151 giving a history of eight months of urinary trouble, frequency, pain and hematuria 
General condition poor Urine contained albumin, red cells and granular casts 

Cystoscopy showed a papillary growth of left wall, base and neck of bladder with 
extensive cedema, picture tvpical of carcinoma By rectal palpation definite indura- 
tion could be felt in the base of the bladder reaching down to the prostate 

Pre-opei ativc Diagnosis — Infiltrating papillary carcinoma of bladder involving 
neck, possiblj also adjacent prostate 

May 15, 1915 — A complete cxtrapentoneal cystectomy and partial prostatectomy 
for carcinoma of the neck of the bladder yvas performed, implantation of ureters in 
skin Operation yyas done through a typical suprapubic median incision Exploratory 
palpation confirmed the presence of indurated carcinoma as seen cystoscopically The 
bladder yyas freed, vessels on either side being tied on either pelvis yvall yvith three 
or four ligatures The right ureter yvas exposed and found to be normal, yvhereas the 
left ureter yvas much dilated After separating the bladder yvith attached seminal yesicles 
and periyesical fat doyyn to prostate, the latter yvas separated from its bed, making a 
pedicle from the prostate, and tyvo heayy silk transfixion sutures yy'ere passed through 
the prostate and tied on either side This alloyved of a bloodless section through the 
prostate proximal to the silk ligatures The bladder and tyvo-thirds of prostate yvere 
then deluered The ureters yyere attached to the skin in the iliac fossv near the anterior 

Already published in technical supplement in Urological and Cutaneous Pcviczv, 
yol 111, No 4, 1915 
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superior spines, and a catheter was introduced into each ureter The median incision 
was closed in layers with adequate drainage at lotvei angle Despite the patient’s pool 
condition, he stood the operation very well 

Pathological Diagnosis — Infiltrating carcinoma 

The post-operative course was satisfactory except for some temporary leakage along- 
side the small catheters m the ureters After the ureters had dilated, rubber tubes were 
introduced and the leakage ceased almost completely 

On June 29, 1915, the right kidney secretion showed many clumped white cells, 
an occasional red cell, urea 8 per cent , phthalein in two hours 7 5 per cent The left 
kidney showed urea l 5 per 
cent , many non-clumped 
white cells, no red cells, 
phthalein in two hours 10 5 
per cent 

Patient was discharged 
from the hospital with tubes 
in his ureters but he allowed 
them to fall out and to re- 
main out of the ureters and 
had to be readmitted m No- 
vember, 1915 His general 
condition was poor There 
were no signs of metastases 
or local recurrences He was 
comfortable and in no dis- 
tress Subsequently he was 
admitted to Montefiore 
where he died the end of 
February, 1916 No definite 
tumor masses could be rec- 
ognized, the pelvis being 
free There Avas a sugges- 
tion of metastasis in the 
inguinal glands At Montefi- 
ore the patient s general con- 
dition gradually declined up 
to his death 

Comment — This patient was sixty-two yeais of age at the time of opera 
tion and the poorest risk that has been submitted to such extensive operative 
procedure Neveitheless he stood the operation well and was rendered com- 
fortable for nine months or more, until his death 

Case IV — Total cystectomy foi e\ienswe vifilhating leiomyosarcoma of the blad- 
det Dischaigcd sir weeks aftei operation with wound closed, uieteis diaining zvell, 
a laige dose of ladium having been applied to the slump of pi estate Seven weeks fol- 
lowing discharge, local tectnrence of saicoma at lower angle of wound, and subse- 
quent death 

L G, male, forty-nine years of age, admitted to Mount Sinai Hospital October ii, 
1919, complaining of hematuria which had recurred on and off during the last year He 
had been treated previously for bladder trouble m 1914-1915 In 1918 he passed clots 
of blood 
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At cjstoscopic cxiniiiMtion, it was difficult to enter the bladder There was four 
ounces of residual urine, and an extensive necrotic, papillary looking neoplasm was seen 
on the left lateral and anterior walls Bj rectum, a hard nodular infiltrating tumor could 
be felt coming down close to prostate Specimens removed suggested a malignant papil- 
lary growth 

In view' of the extent of the growth, it w'as considered very likely that a total 
cj stectomy would be indicated and a written consent J w'as obtained from the patient 

November 14, 1919, the 
bladder was exposed and felt 
to be infiltrated on the left 
lateral, posterior and anterior 
walls all the w'ay down to 
the prostate In view of the 
age of the patient and the ex- 
tent of the disease, it was de- 
cided to proceed with a total 
ci stectomy rather than to 
stop at a suprapubic cystos- 
tomy even though the blood 
chemistry showed a marked 
increase in all the nitroge- 
nous constituents 

The unopened bladder 
was removed and the pros- 
tate was cut across with the 
cauterv The ureters were 
brought out in the iliac fos- 
sie and intubated The wound 
was bathed in alcohol Dur- 
ing the operation a small 
teai had been produced m 
the bladder with the escape 
of some necrotic tumor tissue 
and foul urine 

Microscopic report on the 
bladder was leiomyosarcoma, 
the tumor being as big as 
an adult fist, infiltrating all layers of the bladder wall down to the neck, the right 
wall of the bladder being spared 

The convalescence from this operation w'as rather stormy The exploratory opening 
of the peritoneum w'hich had been sewed, tore open, and a small loop of intestine and 
omentum prolapsed but was easily replaced without any peritonitis developing The 
ureter catheters were changed on the tenth day On the twelfth day. No 10 rubber 
tubes were introduced into the two ureters, and a large dose of radium was applied 
to the prostate for ten hours On November 30, 1919, the patient was out of bed, the 
wound granulating slow'lj Toward the end of December a nodule appeared in the 
W'ound W'hich w'as excised and W'hich proved to be metastatic leiomyosarcoma At this 
operation there W'as a secondar) suture of the old wound which healed satisfactorilj 

The patient went home Januar3 12, 1920, with the w'ound closed, but as he had 
difficult} m taking care of himself, he returned to the hospital m February, 1920, with 
a rapidl\ growing sarcoma m the lower angle of the wound His general health was 

$ To a\oid an\ legal complications, a written consent has regularh been obtained 
before operation on all these cases 
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3 — Case II showing two tubes running to pel\is connected 
b> a ‘ Y” tube and emptying into an improvised urinal 
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much worse than on his discharge from the hospital, and the patient died February 
17, 1920 


Comment — In this patient a lapidly growing sarcoma o! the bladder wall 
was lemoved under the impiession that we weie dealing with a carcinoma 
Despite the appaiently complete removal of the bladder and letrovesical 
infiltrated fat, it was impossible to eradicate the disease m toto, and though 
the patient made a comparatively good recoveiy fiom this most malignant 
type of tunioi, a local lecuiience developed which ended fatally, a little more 


than two months after 
the total cystectomy and 
partial prostatectom}’- 

Case V — Total cystcc- 
toipy and paitial ptostatcc- 
foniy fo! multiple papillomata 
and Papillaiy cat cinomata 
zoith mfiltiation m the blad- 
dc! it'all involving the neck, 
light iiictci legion and lejt 
ivall hladdet , implantation 
of the wetcis in the skin of 
the iliac fossa Satisfactoiy 
iccoveiy fiom opciation de- 
spite post-opc! ative pyclonc- 
phntis Two and one-half 
yeais aftei opciation, owing 
to difficulty ill passing tubes 
up light iiietei, a light 
nephi ostomy had to be done, 
the left kidney continuing to 
diain well thiongh the lub- 
bci tube but a small stone 
developed in the left kidney 
pelvis The light kidney 
continued to diain well aftei 
the nephrostomy Maich, 1929, patient alive and genet al condtion excellent %% 

I R , male, thirty-five years of age, admitted to Mount Sinai Hospital March 23, 
1925, with a history of fifteen months intermittent hematuria He had lost consider- 
able weight 

Rectal examination disclosed a large indurated mass made up of bladder base and 
prostate which was definitely ballotable suggesting a neoplasm of both organs Functional 
kidney tests were satisfactory X-ray of the genito-unnary tract was negative Cysto- 
gram showed an irregular bladder with the neck of the bladder raised above the symphy- 
sis An air-cystogram showed an irregularity which suggested the presence of numerous 
tumors projecting into the bladder cavity 

Cystoscopy showed a contracted lumen holding three and one-half ounces The blad- 
der was full of papillary tumors, partly necrotic and partly fluffy The left posterior 
wall seemed to be free from tumors The cjstoscopic diagnosis was papillarj carcinoma 
with multiple tumors 



Fig 4 — Case V, showing extensive papillary carcinomata and 
multiple papillomata reaching into the neck of the bladder The 
bladder wall is enormously thickened, giving the impression that 
the whole wall was infiltrated This hypertrophy of the bladder 
wall was most misleading, and it is possible that in this case 
more conservative methods might have succeeded had we not been 
misled by the palpatory findings 


§§ Case published in part in the Annals of Surgery, p 427. March, 1926 
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March 27, 1925, having obtained permission for a total cystectomy, the bladder, 
seminal vesicles and upper part of the prostate were removed in one piece A typical 
median suprapubic approach w^as used The peritoneum was opened and the viscera 
explored for metastases As none w^ere found, the peritoneum was closed and the blad- 
der mobilized The ureters w^ere identified and sepaiated from the large thickened blad- 
der On palpating the bladder, it felt like a most extensive infiltrating growth The pros- 
tate was freed, transfixed near its apex, and cut across with a cauterj The bladder, 
upper half of the prostate and seminal \esicles w'ere removed 111 one mass, and the ureters 
were freed and brought out extraperitoneall} in the iliac fossae where they w'ere intubated 
On opening the bladder after its removal it w'as found to consist of a very thick wall, 
the organ m places oedematous, and the seat of multiple large and small papillarv growths, 
the largest situated near the right ureter 

The microscopic examination of one of these growths near the neck of the bladder, 
whose base was very hard, show'ed papillar3 carcinoma Other tumors examined showed 
benign papilloma The bladder wall itself, wdnch felt most extensively infiltrated, show’ed 
no malignant infiltration, the thickening apparentlj having been due m part to the hj'per- 
troph}’' and m part to the oedema except at the site of the definite infiltrating papillarj 
grow'th at the neck 

Post-operative pj elonephritis developed w'lth chills, and colon bacilli temporaril} 
appeared in the blood Both ureters drained w'ell, and following the transUorj"- attacks 
of PJ elonephritis on each side, the urine became fairlj^ clear and the patient left the hos- 
pital with both ureters intubated 

Functional examination of the kidnejs showed satisfactory output of phthalein and 
indigocarmine Tw'O rubber tubes wete connected wuth a “Y” tube and these emptied 
into a urinal which the patient carried within his trousers The patient was fairly com- 
fortable There was practically no leakage alongside the tubes The patient continued 
to do well though there w'as some trouble from time to time in passing large 12-14 fr 
rubber tubes up the right uieter As the result of repeated attempts, traumatism led 
to peri-ureteritis, and in the fall of 1927, as it was mpossible to introduce even a catheter 
up the right ureter, to save the right kidnej' a right nephrostomy w'as done There was 
some trouble m keeping the patient’s urine acid, and though the tubes m his ureter and 
kidney had been repeatedlj and regularlj changed, phosphatic incrustations on the tube, 
despite urotropin and acidifiers, repeatedlj developed 

Bj 1927 a small stone had formed in the left kidnej pehis which, how^ever, caused 
no sjmptoms Attempts to dissolve this stone with continuous irrigations of the left 
kldne^ pelvis — using hjdrochloric acid as strong as 1/750 — failed to dissolve this stone 
though It seemed (according to repeated X-ra\s) to diminish in size The patient con- 
tinued to dram well from his left kidnej and from his right nephrostomy, and in March, 
1929, he was last seen His general health w^as excellent and there w'as no evidence ot 
local or distant recurrences 

Comment — This compaiatively 3'^oung patient suggested pre-operatively 
and on the operating table a most extensive infiltration of the bladder wall 
The bladder contained mnumeiable small and larger papillomata and a 
papillarj' carcinoma at the neck of the bladder A typical extraperitoneal 
total cystectomy jvas done, and though two and one-half years after opera- 
tion there Jvas some serious difficulty m passing tubes up the right ureter 
which forced us to do a nephrostomy, the patient continues in excellent health 
without any signs of any recurrences, draining through his left ureter and 
from his right nephrostom}" without any signs of any local 01 distant 
metastases 
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Casl VI — Extensive mfiUiating caicnwiua of the hladdei secondaiy to aitifieial 
cystitis Right neplu ectouiy foi calculous pyoncphiosis, total cystectomy, paitial pios- 
tatectoiny, icmoval of lowci cud of light iiietei svith implantation of left weten into 
skin Radium seeds lutioduccd into stump of piostatc a few days aftei total cystectomy 
Uneventful iccovciy Tubes in left uictei changed cvciy two to thiee weeks Patient 
alive and tvoi king to date 

M W, male, forty- four years of age This patient was first seen in 1911 for 
chronic C3’'stitis with contracted bladder To escape military service an injection had 
been made into the bladder which led to a chronic cystitis Under treatment at that time, 
symptoms of bladder irritation were much improved 

In 1917 he had pain in the right kidney region, hematuria and marked frequency 
By April, 1927, symptoms had 
become more severe and he 

had lost twenty-five pounds ,» " 

X-ray showed a large stone / 1 

m the right kidne}’ y 

He was admitted to i 

Mount Sinai Hospital in June, )) ^ Ji^T *' W vf^ 

1927, where cjstoscopy // ^ ^ 

showed a large carcinoma of 

the bladder and a right f f \ i ‘‘vpts 

purulent discharge from the ^ 

right kidney it was deemed W 
advisable to remove the kid- 

ney first and subsequently HJ jjj { *’ 

take care of the blad- '* 

der condition ll? l > -!^V I 

In August, 1927, the V\' >< ^ 

light kidney was removed by nSv' f 

Dr A Hymann, and after ' 

recuperating from this opera- 

tion, the patient returned to __ _ 

Mount Sinai Hospital ^ ^ , 

^ Fig 5 — Case VI, sbowjngr extensive innJtrating papilJary car 

Kc-cystoscopy in October, emoma involving the major part of the bladder with infiltration 
1927, showed the bladder full bladder wall, winch m places is over one centimetre thick 

of foul bloody urine and numerous clots Capacity was eight ounces, and there was 
an extensive growth of the posterior, right and left lateral walls By rectum it was 
possible to detect a hard infiltrating mass occupying the whole bladder region In 
view of the extensive growth which reached apparently well down to the neck of the 
bladder, the patient was told he would probably require a total cystectomy, to which 
he consented 

October 21, 1927, the bladder was exposed extrapentoneally and found to be exten- 
sively involved, the walls infiltrating well down over the prostate The bladder was 
opened and as it was evidently impossible to remove the growth except by total cys- 
tectomy and partial prostatectomy, the bladder cavity was gently packed with gauze 
soaked in alcohol, the incision closed, and an extraperitoneal excision performed remov- 
ing the bladder and upper two-thirds of the prostate and seminal vesicles as well as the 
lower end of the right ureter from the place where it had been sectioned during nephrec- 
tomy for right pyonephrosis The whole mass was removed m one piece, and the left 
ureter was brought out without any tension through a gridiron incision in the left iliac 
fossa The wound was soaked in alcohol and the ureter was intubated with a catheter 
Pathological examination showed a very extensive infiltrating papillary carcinoma 
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Fig 5 — Case VI, showing’ extensive infiltrating papillary car 
emoma involving the major part of the bladder -with infiltration 
of the bladder wall, winch in places is over one centimetre thick 
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of the bladder with invasion of the capsule of the prostate Only one seminal vesicle was 
attached to the specimen and it was not involved 

A few days following the above operation, a large number of radium seeds were 
introduced through the sinus down to the stump of the prostate Patient made an 
uneventful recovery Since the above operation his tube has worked very satisfactorilj 
The patient has remained perfectly well His general health is excellent, and in March, 
1929, patient was shown at a Joint Meeting of the Urological Society held in New York 
Patient is well to date and able to be self-supporting 

Comment — This comparatively young man, as a result of chronic irri- 
tation induced years before, developed chronic cystitis which led to dilatation 
of his ureter on the right side and secondary calculous pyonephrosis as well 
as to an extensive infiltrating carcinoma of the bladder involving the adjacent 
prostate Nothing short of a total extirpation of the bladder and prostate 
promised him anything, and following the operation the patient made an 
excellent convalescence so that at the present date — one year and seven months 
following the operation — the patient is self-supporting and m excellent con- 
dition, the left kidney (on which he is living) is draining satisfactorily 
through a ureter tube 

Case VII — Extensive infiltiahng papiUaiy cmcinoma of the bladdei Paitial 
cystectomy of thickened bladdei zvall Siitface of mucous membiane shozucd thtee small 
papillaiy giozvtiis and the zvhole bladdet zvas much thickened Mici oscopic lepoit shozved 
diffuse infiltiation of the bladder zvall Eleven days after ptehminaiy operation, total 
cystectomy and paitial pi ostatcctomy zvith implantation of the ureteis though tzvo qiid- 
11 on incisions m the iliac fosses Dining the post-opei ative couise, some difficulty intio- 
duemg catheteis into the uieteis zvhich led to attacks of pyclonophi itis Aftei the uieteis 
had dilated, iitbbci tubes zvete easily mtioduced, meters easily taking 12-14 fr sise 
Patient is zvell and genet al condition is excellent to date 

I R , male, fifty-five years of age Patient had been treated on and off for eighteen 
years for hematuria caused by a papilloma of bladder 

Under high frequency treatment tumors were readily destroyed but the patient was 
not adequately controlled, and m October, 1928, his bladder showed necrotic papillomata 
surrounding the left ureter region reaching down toward the sphincter involving the 
trigone and the left wall of the bladder By rectum, no definite infiltration could be felt, 
and cjstogram showed reflux up both ureters without any definite deformity of the 
bladder contour as well as no filling defect X-ray of the lungs showed no metastasis 
October ii, 1928 Fust opeiatwn — Pre-operative cystoscopy under anassthesia 
shoi\ed the same contracted bladder which bled easily, with flat necrotic papillary masses 
as aboAe The left ureter orifice was open and the tumor reached close to this as well 
as within a half centimetre of the right ureter At the neck of the bladder there were 
also definite tumor areas covered with exudate By rectum, under anaesthesia, a definite 
mass could be felt in the base of the bladder reaching above the trigone suggesting an 
infiltrating tumor 

No consent to total cvstectomy had been obtained though the question of the advis- 
abilit\ of doing such an operation was discussed with the family physician 

At operation, bladder was exposed suprapubically It w'as very adherent The whole 
posterior wall felt thickened The peritoneal cavitj’' w^as opened and explored for metas- 
tases None w'ere found but an inflammatory omental mass was felt attached just behind 
the bladder Perhaps this was part of the induration felt by digital examination through 
the rectum The peritoneum was closed and the bladder freed, and then opened with 
an electric needle The whole posterior w’all felt much thickened and oedematous w'lth hard 
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and vcr}' small papillaij' u i cgulantics , ni othci places, superficial ulcerations with incius- 
tation No definite tumor could be detected otherwise The whole picture suggested a 
proliferative, ulcerative cystitis with infiltration of the bladder wall A large section 
was removed from the posterioi bladder wall for microscopic examination At the con- 
clusion of the operation, owing to the doubtful findings, it was deemed fortunate that 
we had not discussed total cystectomy with the patient and pioceeded at the first step in 
doing a total cystectomy 

The patient did well after this operation though he ran some temperature, owing to 
the infected condition of his bladder and some perivesical inflammation 

The microscopic report of the specimen from the posterior wall of the bladder, which 
had been removed at operation, showed a rapidly growing diffuse infiltiation of the whole 
wall with carcinoma 

The situation was then laid before the family It was evident that nothing but a 
total cystectomy could remove the extensive disease m the bladder, and having obtained 
consent, on October 22, 1928, a total cystectomy and partial prostatectomy with trans- 
plantation of the ureters to the iliac fossie was performed This was carried out in the 
face of an open bladder with perivesical infection, and even though the patient was run- 
ning some temperature 

The tissues about the bladder were more or less infiltrated The peritoneum w'as 
rigid, making the exposure of the floor of the pelvis particularly difficult The bladder 
incision made at the first operation which had been closed tore open and further infected 
contents spilled into the pelvic cavity The ureters were bound down by periureteritis 
The left ureter was twice normal size , the right ureter was about normal size They 
were freed for about s inches retroperitoneally and then swung outivard above the struc- 
tures of the cord, and after cutting through the transfixed prostate, the ureters were 
brought out through gridiron incisions and intubated with No 6 fr catheters, the ureters 
being attached to the skin with silk, and the projecting ends of the ureters tied around 
to the ureter catheters with another piece of silk The seminal vesicles were not removed 
with the bladder and upper half of prostate Patient stood the operation very well and 
both ureter catheters w^ere draining nicely The central wound was closed with ade- 
quate drainage 

Two days after the operation there was a rise m temperature preceded by a chill 
and tenderness over the kidneys The chills repeated themselves a number of times, 
and as the catheters began to swell, the drainage was less satisfactory and new catheters 
had to be introduced Whenever catheters became occluded there was a rise in tempera- 
ture At times in changing these catheters during the first couple of weeks, the intro- 
duction of new catheters was most difficult To dilate the ureters, filiform bougies of 
the Phillip’s type were introduced into the pelves allowing the filiform end to curl up 
into the pelvis, attaching No 10 silk catheters to same 

By November 19, 1928, it was possible to introduce on each side No 12 fr rubber 
catheters with multiple holes Subsequentijq No 14 fr rubber tubes were easily intro- 
duced and no more difficulty encountered 

On December 24, 1928, the patient was draining 122 ounces from the kidneys in 
tw'enty-four hours His urine had come back to almost normal The patient was up 
and about having been discharged from the hospital a week earlier There was occa 
sionally some discharge from the suprapubic incision which may have been from the 
prostatic stump, which was slow m healing over 

A recent last report from the patient shows his general health is excellent, he has 
lost no weight, his tubes are changed every two to three weeks, there is still slight 
drainage from the lowei end of the median incision 

Comment — This patient, who had been treated on and off for eighteen 
years foi papilloma of the bladder, dev'^eloped malignancy which infiltrated 
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his whole bladdei wall with comparatively slight mucous membiane involve- 
ment It was oiiginally decided that a complete cystectomy might be neces- 
sary but at exploratory operation, the slight involvement of the mucous 
membrane of the bladder suggested that a mistake had been made in the 
interpretation of the case When the pathological report of an extensive 
infiltrating carcinoma (based on a large specimen excised from the posterior 
wall) came in, the question of total cystectomy was again raised, and with 
the consent of the family, this operation was done to give the patient, who 

otherwise was m perfect 
health, relief from dis- 
tress and a possible 
chance of cure Eleven 
days after the first 
operation, the second 
operation — total cystec- 
tomy and partial prosta- 
tectomy — was done The 
patient made a satisfac- 
tory convalescence except 
foi repeated attacks 
of pyelonephritis caused 
by poor drainage from 
the ureter catheters As 
soon as the ureters were 
sufficiently large to ad- 
mit of fair-sized rubber 
tubes, this condition was 
controlled and the 
patient was discharged to 
date remains well except 
for a slight dischaige through a sinus which apparently leads down to 
his prostate 

Case VIII — Extensive papiUaty infihiatmg caicinovta involving the tiigone, the 
uictei on one side and eneioaching upon the nietei on the other side, also leaching down 
to the neck of the bladdei Total cystectomy and paitial pi ostatectomy with implanta- 
tion of the lucteis in the skin of the iliac fossa; A laige metastatic gland at the bifin- 
cation of the iliac vessels on the light side which could not be icmovcd Niimeious 
ladium seeds intioduced into this gland as well as into the stump of the piostate Unevent- 
ful lecoveiy Patient dischai ged fiom the hospital thiee months aftei admission with 
both meters intubated with lubbei tubes, doing vciy zvell, and has lemained well to date 
A S, male, jears of age, admitted November 17, 1928, with a history of 

one 3 ear d\ suria, frequency and hematuria Last three weeks S3 mptoms have been more 

se^ ere and there has been pain m both kidney regions radiating down along ureters Dur- 
ing the da3 patient voids ever\ half hour to one hour, and five times or more at night 
C3Stoscop3 without anaesthesia was unsatisfactorv as patient’s bladder was small 
and bled easifi A large solid and parth' papillar3 growth vas seen on the left wall 

extending into the trigone It was more or less covered with phosphates A large 
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Tic. 6 — Case VIII showing papillarj and solid carcinoma 
in\nding the neck of the bladder in\ol\ing the left ureter and 
encroaching on the right, the whole trigone involved in the 
neoplasm , 


his home in excellent condition The patient to 
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piece of the growth broke away and was extruded when patient squeezed against the 
c3stoscopic sheath 

Under caudal anesthesia, second cj'stoscopj made Tumor was found to extend to 
the sphincter region covering the left ureter and reaching almost to the right ureter 
It was partly solid and partly papillary, the solid portions were definitely sessile In 
addition there was a prostatic enlargement, adenomatous m type Bimanual examina- 
tion showed a definite mass above the prostate with infiltration of the bladder wall on 
the left side 

Specimens removed during c}Stoscop) were reported as medullary carcinoma 

Patient’s general condi- 
tion was fair Blood chem- 
istry showed 25 milligrams 
urea A consent for total 
cystectomy was obtained 
prior to operation 

November 30, 1928, with 
a diagnosis of extensive infil- 
trating carcinoma in the 
positions just mentioned, a 
total cystectomy and partial 
prostatectomy was carried 
out After exposing the 
bladder extraperitoneally and 
packing the wound, the blad- 
der \\as opened to explore 
It was found that the tumor 
was too extensive to permit 
of a local resection, that the 
neck was involved with an 
infiltrating growth from the 
right side anteriorly to the 
left s'de posteriorly, that the 
left anteiior, lateral and pos- 
terior walls were infiltrated 
through the trigone past 
the left ureter orifice The 
bladder was packed with 
alcohol soaked gauze and the 
incision temporarilj^ closed 
with heavy silk stitches 
The bladder and prostate 
were mobilized, the latter transfixed, and the prostate cut across with a cautery The 
ureters were brought out in the iliac fossse In the right pelvic region at the bifurca- 
tion of the iliac vessels, a gland as large as a walnut containing metastatic carcinoma 
was encountered As this could not be separated from its intimate attachment to the 
vessels, radium seeds were introduced into it, each containing two and one-half milli- 
cunes In addition radium seeds were introduced into the stump of the prostate The 
ureters were intubated with ordinarv large ureter catheters, and the wound closed with 
drainage down to the prostate 

The patient made an uneventtul convalescence His phthalem output was repeatedh 
studied and each kidney ddutrtd between 40 and 50 per cent 

By Dccembci 16, 1928, the ureters had dilated up sufficientlj’^ to allow the introduc- 
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1‘IG 7 — Case YII, showing patient with two rubber tubes in 
meters coming out of the iliac fossTi, united bj a “Y” tube and 
emptjing into an oidinaiy urinal attached to the left leg 
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tion of No 12 fr rubber catheters These were easily introduced, there being no obstruc- 
tion in the ureters 

December 26, 1928, the blood urea dropped to 15 milligrams 

January 28, 1929, patient had a mild attack of pyelonephritis which, however, did 
not disturb the kidney function 

February 2, 1929, the loi\er angle of the wound was still discharging a small amount 
of pus, apparently from the stump of the prostate where radium needles had been inserted 

May, 1929, patient has been regularly attending to the ureter tubes, having them 
changed every two to three weeks Patient is still in excellent health and is comfortable 

Comment — This patient had an extensive infiltration of the trigone and 
neck of the bladder and had been suffering for over a year With total 
cystectomy, his life had been made bearable, he was able to get around, and 
even though the local metastases (which have been treated with radium 
implants) will probably eventually lead to his death, for the time being he 
has been made comfortable 
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Discussion Dr AVilliam E Lower, of Cleveland, Ohio said that his 
experience with total cystectomy had not been very satisfactory He had done 
seven cases, with death m two before leaving the hospital Both of the fatal 
cases were severe and in both the kidneys weie rather badly infected He 
did a two-stage operation in each case, first transplanting the ureters and 
later removing the bladder In one case the patient lived two and a half years 
During that tune the man was able to go back to his work and economically 
presented a very good result 

In another case the man is still living but he has a metastasis and is having 
severe pain in his thighs In the other cases the patients died from recur- 
lence within a period of one and a half years 

Lately, instead of doing this extensive operation in these cases he had 
gone back to treatment with the X-ray and radium About three or foui 
years ago he felt that the X-ray treatment in these cases was not worth 
u hile He ivas just about to discontinue it when the department was reor- 
ganized and a clinician was put in charge of it instead of turning it over to 
the X-ray man who simply took X-ray pictures and who was much more 
interested m that phase than he was in the treatment The profession is now 
getting more encoui aging results 

Doctor Portinann, nho has chaige of the Department of X-ray Theiapy, 
IS called into consultation on these cases He exaniines the cases and tieats 
them individually, just as a surgeon operates upon a case only aftei exainina- 
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tion He stnctly indivicluali/es his cases, that is, he does not follow out any 
paiticiilai loutine The lesiilt is that in many cases the patients have been 
greatly lelieved and have gone to work, and in several instances aftei two 
01 thiee yeais aie fiee fiom local lecurience He did not know whether he 
was going to have any cures in these cases, but he knew that economically 
these patients aie put into a condition which could not be attained m any other 
way They aie not annoyed by having to wear some type of uiinal 

Doctoi Beei has been one of the pioneeis m advancing the tieatment of 
tuinois of the uiinaiy bladdei It is possible that the technic that he describes 
may be the tieatment to use in these despeiate cases The speaker felt very 
much encouiaged with the lesults he was getting with the X-iay, sometimes 
combined with ladium One often does not get pei mission to do this extensive 
opeiation in the cases in which the disease is still m its early stages 

Dr Arnold Schwyzer, of St Paul, Minn , said that in some cases of 
caicinoma of the bladder one can have rather long-lasting relief by energetic 
ladium application He had seen this relief to last over two and a half yeais 
But theie aie conditions wheie ladium does not give relief For instance, he 
mentioned a case which had been opeiated upon twice foi multiple papillo- 
mata of the bladder The patient was most miserable There was a papillary 
carcinoma filling the whole bladder He was very glad to be able to do the 
excision of the bladder exti aperitoneally 

Doctor Beer has mentioned that theie is comparatively laiely an involve- 
ment of the deeper parts of the bladdei wall The neoplasm, especially of 
the papillary type, is in the mucosa, the submucosa and the superficial layers 
of the muscular IS Thus one can make a subpeiitoneal excision of the bladder, 
the peritoneum being dissected away at times with remarkable ease 

In this particular case he removed the bladder together with the whole 
pi estate After fieeing the bladder suprapubically he tilted the patient into 
the lithotomy position and through a perineal opening clamped the tissues 
below the prostate This enabled him to get the whole prostate out together 
with the bladder There was no undue bleeding The ends of the ureters had 
to be resected for about one inch A pseudo-bladder formed rn the subperi- 
toiieal space and finally he had cpiite a good manner of drarnrng the mine 
through the urethra into a urinal 

Dr Edwin Beer (in closing the discussion) said that one must admit 
this is far from an ideal method of taking care of the patients, but, the situa- 
tion IS desperate and the patients suffer so much, and up to date no certain 
relief can be offered these patients except by total removal of the upper 
half of the pi estate and the whole of the bladder If the ureters could be 
transplanted to the bowel with safety, without a much higher mortality 
than he had by transplanting into the skin, it would be a much more satis- 
factory method Anybody who has exposed ureters that have been blocked 
by growths at the neck of the bladder knows that the ureters are so large that 
a real good and safe anastomosis with the sigmoid is practically out of the 
question in the majoiity of the cases 
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CHRONIC CYSTIC MASTITIS OF THE DIFFUSE, 
NON-ENCAPSULATED, CYSTIC ADENOMATOUS TYPE ^ 

(SHOTTY BEEASt) 

By Joseph Colt Bloodgood, M D 

OP Baltimore, Md 

Historical — In December, 1906, in Suigeiy, Gynecology and Obstehics 
(vol in, p 721) I made a report on this rare form of chronic cystic mastitis 
under the title “Senile Parenchymatous Hypertrophy ” At that time it was 
known m the literature chiefly as Schimmelbusch’s disease, Reclus’s disease, 
diffuse papillary cystadenoma, and, by Warren, abnormal involution, or 
“cobblestone breast ” All of the writers at that time, twenty-three years ago, 
were of the opinion that this was a precancerous lesion, and the probability 
of cancer being associated with it was at least 150 per cent Continuous study 
of this lesion of the breast in the Surgical Pathological Laboratory of the 
Johns Hopkins University and Hospital has forced upon us the conclusion 
that it is not a precancerous lesion, but cancer may develop in it just as it 
appears in the breast during pregnancy or during lactation, or in the breast 
of any female between the ages of twenty-five and the end of life Cancer 
m chronic cystic mastitis is an incident and not a consequence of this diffuse 
pathological process At the present time we do not know the etiological 
factors in cancer of the breast, nor those of chronic cystic mastitis 

In November, 1921 {Aichtves of Suigety, vol 111, p 445), m reporting, 
with ninety-one illustrations, our entire experience of 350 cases, there were 
exactly thirteen of the Schimmelbusch or Reclus type In fact, this type of 
diffuse, non-encapsulated papillary cystadenoma was the least frequent of the 
eight groups m which this disease naturally divided itself In the interval 
between 1906 and 1921, a period of fifteen years, I had become convinced 
that this type of chronic mastitis was not a precancerous lesion, and as a 
matter of fact, among the thirteen examples of which we had sections and 
tissue there was but one who died of cancer, and this was the only one in 
which the microscopic study revealed fully developed cancer I am inclined 
to the view now that this case was not cancer m diffuse, non-encapsulated 
papillary cjstadenoma, but an example of acute carcinoma of the breast with 
a clinical picture of diffuse mastitis 

The sections of these thirteen cases have been submitted to many patholo- 
gists, and the result has always been a difference of opinion on the twelve 
cases that we now look upon as benign, while in the one case — dead of cancer 
— all agreed that the microscopic picture was typical of cancer 

The pathology of the first case observed at the Johns Hopkins in 1892 
IS recorded in Doctor Welch’s oun handwriting and describes the gross and 
microscopic picture of what w^e now know' as diffuse papillary cystadenoma 


* Rend b\ title 
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In tins case the glands weie not involved, and the patient lived moie than 
thirty years 

In 1899 I had my first oppoitiinity to palpate the bieast and record the 
gross and micioscopic pathology The diagnosis then was papillary cystade- 
noina Only the breast was removed, the patient was followed for more 
than ten years and there were no signs of recurrence In 1901 I was able 
to study with my colleague, Dr John M T Finney, a most typical example 
of this shotty bieast, and Mr Horn has left us a painting of which Fig 3 
IS a photographic reproduction The patient allowed Doctor Finney to 
lemove but one bieast Our diagnosis was Schimmelbusch’s disease with a 
small zone of cancel, shown 111 the illustiation This case was the basis 
of my report in 1906, five 
years latei We n o w 
know that the area of 
cancel in that bieast was 
simply an atypical pictui e 
of papillary cystadenoma 

As our experience grew 
and Ave were able to fol- 
low this small group and 
restudy the pathology, we 
began to realize that this 
diffuse form of chronic 
cystic mastitis was 
apparently lust as benign 
and no more of a pre- 
canceious lesion than was 
the breast, the seat of 
single or multiple blue- 
domed cysts, or cysts of the galactocele type, or those with dilated ducts 
beneath the nipple (the varicocele tumor of the breast), or the “lumpy” 
breast, in which the definite and indefinite multiple areas present 111 both 
breasts were due to one or more minute cysts or dilated ducts As a matter 
of fact chronic cystic mastitis is a very cosmopolitan disease — it presents a 
number of definite clinical pictures on palpation Its gross appearance, 
when a single area or the entire breast is studied, vanes with the changes in 
the parenchyma of the breast, and the varying amount of normal breast, 
stroma, fat, and the varying amounts and distribution of dilated ducts, minute 
cysts, big cysts, whethei blue-domed or of the galactocele type, large and 
small — usually small — intracystic papillomas, and areas of papillary cysta- 
denoina In addition, there may be distinct interstitial chronic mastitis with 
piessure destruction of the parenchyma like the senile breast \\hth rare 
exceptions the clinical picture of cystic mastitis is benign In a small per 
cent the nipide ma)^ be reti acted and now and then secondary infection 
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Fig I — (Pathol No 30521) The proper position for inspection 
and palpation of bieast In this instance the inspection showed 
a clinically malignant tumor of the left breast, retraction of nipple 
and letraction and dimpling of skin On palpation an indurated 
mass beneath nipple 
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with its mastitis may produce dimpling of the skin, atrophy of the fat, and 
even redness and infiltration of the skin It is the microscopic variants that 


have produced confusion with cancer In my article m the Aichwes of 
Smgeiy for ^1921, I have reproduced forty-nine ditterent micioscopic pic- 
tures showing changes from the normal breast through all the variants under 
the term lactating breast, senile breast fibro-adenoma, mtracanalicular fibro- 
adenoma, aberrant adenoma, iriegular adenoma, cystic adenoma, small solid 




adenoma , solid adenoma microscopically suggesting cancer , chronic mastitis 
from compression of the wall of the big cyst resembling cancel , various 
forms of epithelium-lmed cysts, of cysts with papilloma, of inclusions of 
papillaiy cystadenoma described by Ewing as of sweat gland origin, all types 

of dilatation of ducts 
with periductal inflamma- 
tion, all the types of 
papillary cystadenoma, 
those distinctly benign 
and others suspicious of 
malignancy , the large 
solid duct adenoma which 
must be distinguished 
from comedo carcinoma, 
the combination of 
chronic mastitis and 
chronic cystic mastitis 
which IS often associated 
with destruction of the 
basement membrane and 
invasion of the ej^ithehal 
cells into the surround- 


i 
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Tig 2 — (Pathol No 12586) Photograph of patient with 
shotty breast Intermittent retraction of left nipple four years 
permanent four months Intermittent retraction of right nipple 
four months Clinical diagnosis (Bloodgood) in 1912 Cancer in 
bilateral Schimmelbusch s disease Complete operation on both 
sides Microscopic study Glands, no metastasis Reyised diag 
nosis Diffuse non encapsulated papillary cystadenoma This 
patient li\cd free from recur-ence fifteen years 


mg tissues 


Every term repeated here will be found in the literature of this breast 
disease Since the second edition of Velpeau, with his description of the 
microscopic appearance of breast tumors up to the present time, patholo- 
gists have been finding difficulty in distinguishing in the microscopic pic- 
ture between atypical epithelial or parenchymatous activities, from definite 
carcinoma, and through all these years one sees the terms adenocar- 
cinoma, malignant adenoma, areas suspicious of malignancy, malignant 
intracystic papilloma 


After making this report in the AirJnves in 1921 I felt convinced that we 
were justified m being just as conservative with the Schimmelbusch and 
Reclus type of chronic cystic mastitis as with the definite single or multiple 
blue-domed cj^st 

In November, 1922 {SoiitJiein Medical Journal vol xv, p 907), I made 
a report on the clinical picture of this diffuse type of chronic cystic mastitis 
and ventured to suggest the name “shotty” breast In the one year since 
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the appeaiance of the contiibution in the Aichivcs of Swgciy I had obseived 
and recorded clinically six examples of the bilateral shotty bieast, the clinical 


picture in which was apparently identical with five of the thirteen cases 
reported in the Archives of Suigeiy in T921 Unfoitunately 111 the remain- 
ing eight cases theie was no note on the 
other bieast In one which proved to be 
malignant and died of cancer there is no 
positne evidence of involvement of the 
other breast In a second case, one breast 
had been removed for cancer three yeais 
previously Two cases that were examined 
later had definite shotty breasts, and lettei s 
from two otheis record disappeaiing 
tumors m the remaining breast This 
suggests that 111 the majority the lesion 
was bilateral, but was not so lecorded 
in the histoiy 

The Iiici casing Pievalence of Chiomc 
Cystic Mastitis m igsg — In the seven 
years since the report in 1922, 1 have moie 
than one hundied cases of shotty breast m which about six have been subjected 
to operation for indications which will be discussed latei In three a cancel ous 
lump was present in the breast, the seat of diffuse papillaiy cystadenoma 

In the cases in which there was no 
definite lump, but only the clinical p cture 
of bilateral shotty breast and m which op- 
eiation was not consideied indicated, theie 
has developed as yet no example of malig- 
nant disease, and I have no evidence that 
these women run any more iisk of cancer 




Fig 3 — (P-ithol No 3965 ) Diffuse, 
non encipsul ited papilHiy cystadenomi 
Clinicallj, bilateial shotty breasts, most 
marked m upper and outer quadimt of 
light breast Removal of right breast only 
Diagnosed cancer m 1901 Patient refused 
further operation, and lived twenty years 
Photograph of painting bv Mr Horn made 
m 1901 


Fig 4 — (Pathol No 26046) Photo 
graph of formalin specimen in 1920 This 
shows typical, diffuse, non encapsulated pa 
pillary cystadenoma and dilated ducts filled 
with thick, grumous materia! I made a 
clinical diagnosis of bilateral shotty breast 
of the benign type, in 1920, and removed 
both breasts The patient is living m 1929 
without signs of any recurrence Since this 
date I have not subjected to operation 
patients exhibiting this clinical picture, and 
have now a record of more than one hun 
dred such cases Photo by Herman Sf'hapiro 


than any other woman of the same age 
The incidence of chronic cystic mastitis 
111 all its groups increases rapidly when 
women repoit within a month, because at- 
tention to the breast has been called by 
pain, dischaige from the nipjile, lump or 
tumor, enlaigement of one 01 both breasts 


Up to 1900, in our records in the laboratory, the per cent of malignancy 
in bieast tumors was 8o, and the per cent of benign lesions of the breast in 
which operation was not pei formed was less than i In my own records 
today of the patients referied to me the per cent of benign lesions for 
which operation is not indicated, has increased from less than i to more than 
65 Of the remaining 35 per cent in which, on account of a definite tumoi , 


operation has been performed, about 17 per cent proved to be malignant and 
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i8 per cent benign That is, the operative cases run about fifty-fifty This 
Aveek in iny clinic the benign operative cases of the breast wei e 75 per cent 

The largest number of women who seek advice the moment they are 
warned by anything unusual in regard to the breast, come because of pain or 
a lump, or an enlargement When carefully studied, we find that the largest 
findings are lumpy breasts which are usually due to chronic cystic mastitis 
Shotty breasts are increasing in relative proportion, also dilated ducts beneath 
the nipple and the blue-domed cysts 

Surgeons must be on the look-out, if Iheir patients come from an enlight- 
ened community, for chronic cystic mastitis This is the most common lesion 
in breast cases in which the symptoms are of one month’s duration or less 

Clinicians and surgeons 
must learn the palpation or 
the so-called physical ex- 
amination of the breast in 
women of all ages The 
moment one feels a definite 
single lump the condition 
of the remaining breast is 
of no value in the differ- 
ential clinical diagnosis un- 
less there are other definite 
lumps in the same or op- 
posite breast With the 
rarest exceptions multiple 
definite lumps rule out 
malignancy, or if malig- 
nant, rule out curability 
If one therefore finds a 

Fig s -(Pathol No „60 Section from specimen sho^vn in definite lump 111 tile 

Fiff 3 In 1901 this t\as diagnosed adenocarcinoma The diag breaSt of a WOman OVCr 
nosis IV as later changed to pap Ilary cystadenoma 

twenty-five years of age 
and, in addition, finds lumpy breasts or bilateral shotty breasts, or dilated ducts 
beneath the nipple, this must not influence the indication for operation any 
more than the signs of pregnanc}'^ or that the woman is nursing a child When 
there is a definite single lump with no signs of malignancy clinically, it must be 
explored and the differential diagnosis made while the patient is on the oper- 
ating table, from a frozen section, best made without hardening of the tissue 
by boiling in formalin and with Terry’s polychrome methylene-blue stain 
The tivo greatest difficulties today m clinics in which the communities 
have been instructed on what to do the moment the attention is called to 
the breast, are First, palpation — find the definite lump, learn to recognize 
the shotty breast, the lumpy breast, the dilated ducts beneath the nipple, 
second, inspection — learn to recognize at once any irritation of the nipple 
which if overlooked may lead to Paget’s cancer of the nipple and, third, if 
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there is a definite lump, piovide the operating room with a pathological 
team which will consist of one or more individuals who can make and stain 
a fiozen section and properl}'' inteipret it through the microscope within 
five or ten minutes The surgeon always has the safe rule to follow — ^to 
do the complete operation for malignancy if there is any doubt My records 
show that clinicians and surgeons who have not had the experience to allow 
them to improve their sense of touch are overlooking definite lumps which 
are cancer m the early stage, and are postponing operation until the chances 
of a cure have been reduced from 70 to 20 per cent because of the involve- 
ment of the glands On the other hand, at operation, the inability of their 
pathological team to dis- 
tinguish chrome cystic 
mastitis from cancer is in- 
creasing the number of 
women whose breast or 
breasts have been re- 
moved unnecessarily This 
IS the least dangerous 
mistake Or, a doubtful 
tumor IS removed and is 
sent somewhere for diag- 
nosis, or IS diagnosed in 
the clinic in from one to 
ten days, and then the 
complete operation is per- 
formed If the tumor 
is really cancer the pa- 
tient’s chances of a cure 
are reduced by this delay 
If the tumor is not cancer 
the woman loses her 
breast If the tumor is 
cancer and is diagnosed benign and the complete operation is therefore post- 
poned until recurrence or is not performed at all, the woman loses her life 
I have just seen m my clinic a woman who gives the following history Six 
months ago a lump of a few weeks’ duration was removed and not submitted 
to microscopic study The operator diagnosed it a benign cyst A tumor 
reformed near the scar It was excised by another surgeon The diagnosis 
was not rendered for two days, and then she had a complete operation with 
post-operative radiation And now, she has a little lump in the remaining 
breast and is naturally anxious to have a different experience 

The Chmeal Pictuie of Bilatoal SIwtty Bieast — I have already noted 
that since my publication in 1922 I thought I had one hundred examples of 
bilateral shotty breast Today there have been taken from my files among 
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Fig 6 — (Pathol No 21770) An area of diffuse papillary 
c>stadenoma in the nail of a blue domed cyst excised by me in 
1916, and there is no recurrence in this breast in 1929, thirteen 
years later In the gross and under the microscope, this area 
differs very little from Fig s Remember, this breast, the seat of 
this disease, ms left 
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the benign lesions of the bieast for which opeiation was not j^ei formed 
ninety-seven histones The hist is dated December i, 1920, the last Maich 
18, 1929 There are about hfteen cases not in their envelopes which are out 
for various reasons, such as letters to be ansuered, etc So there are more 
than one hundred cases 

In 1923 I find eighteen histones of this lesion What a contrast with 
1890 to 1921 when we could collect but about fifteen cases, of which thirteen 
were subjected either to the complete operation for cancer, or the complete 
removal of one or both breasts 

In rereading these histones and what I have published on this subject 
since 1921 I find that the clinical picture of the shotty breast remains 

unchanged, but our 
knowledge of its exist- 
ence and our ability to 
recognize it on palpation 
have greatly increased, 
and the records show 
that many individuals in 
the medical profession 
are able to interpiet this 
group of chronic cystic 
mastitis as well as the 
other clinical groups 
Diffuse adenocystic or 
papillary-cyst-ade- 
nomatous type of chronic 
cystic mastitis, the disease 
known in the old hteia- 
tui e as Schimmelbusch’s 
or Reclus’s disease and 
so clearly pictui ed in Fig 
3 from a painting made 
by Horn, a colleague of 
Broedel, in 1901, can be recognized only on palpation One breast may be 
larger than the other, but this asymmetry of the female breast is the rule 
rather than the exception, and any one of the diseases common to this breast 
may be present in either the smaller or the larger But in the bilateral shotty 
breast, the larger breast is alwa3'S the one in which the disease is further 
advanced Discharge from the nipple is present in a small per cent of the 
cases Reti action of the nipple of the intermittent type, unilateral or bilateral, 
IS practically diagnostic, but I ha^e observed it in less than 10 per cent of 
the cases Discharge from the nipple is not diagnostic Irritation of the 
nipple, of any type, seen on insjiection, is not diagnostic This may be present 
in any t}pe of disease of the breast, benign or malignant Dimpling or red 
skin suggesting mahgnanc} is much less frequent than in the varicocele tumor 
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Tig 7 — (P^thol Xo 26630) An area of large aUeolar duct 
adenoma found in the Mall of a blue domed cjst excised in 1920 
Xo recurrence in 1929 Sections of this kind are common in 
Schimmelbusch s disease and are usually diagnosed carcinoma or 
adenocarcinoma or duct cancer 
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of the nipple due to dilatation of the ducts But in 1921, in the A; chives of 
Snigeiy, I repioduced a colored illustiation of patient and specimen, illustrat- 
ing the clinical picture of cancel due to an infection of a cyst m Schimmel- 
busch’s disease (Figs 30 and 31), and Fig 29 shows retraction of one nipple 
When one palpates the bieast, as shown in Fig i, and feels each breast 
with one hand and feels the peiipheiy first and palpates as if playing the 
piano, the shotty condition of the bieast tissue is brought out at once The 
normal breast of a boy or girl at puberty approaches the shotty breast 
but the sense of palpation of the breast at puberty is one of firmness and 
distinct outline of the bieast, while the shotty breast has this firmness 
and distinct outline in addition to the multiple minute shot-like nodules 
The firmness of the 
shotty bieast is due to the 
increase of stroma and the 
distention of this stioma 
by the epithelial activity 
within the ducts and acini 
of the bieast The shot- 
hke nodules aie either epi- 
thehum-lmed cysts, aieas 
of papillary cystadenoma, 
or C3^sts filled with minute 
papilloma Fig 3 f 10111 
the painting by Horn 
shows a more oi less 
normal breast to the left, 
while the hemisphere to 
the right illustiates the 111- 
volved aiea Fig 4 
(Pathol No 26439) (^’'- 
chivcs, Fig 26) IS a photo- 
graph of a foinialin speci- 
men which, 111 the fresh, 
resembles Fig 3 It is 
almost impossible to preserve the fresh appearance of the diffuse Schimmel- 
busch disease of the breast, or the rare encapsulated cystic adenoma 

The prominent feature 111 all the cases of which we have any recoid is the 
shotty condition of the breast and its inci eased fiimness as compared with 
what we might look upon as the normal breast The next feature is a 
distinct edge like the smooth, round edge of the liver The next is such a 
firmness of the breast that when you pick it up, it curves and palpates like 
a saucer with a thick edge Shotty and nodulai, increased density 01 firm- 
ness, distinct edge, and saiicei shape desciibe this diffuse foim of chronic 
cystic mastitis, fiom its eaihest to its latest sign 
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Fig 8 — (Pathol No 1734) Diagnosed ndenocarcinonn. in 
1897 The tumor, clinically benign, was first evcised, then, after 
microscopic study, the complete operation for cancer was done 
The glands showed no metastasis, and there were no signs of 
recurrence for sixteen jears Appaiently Figs 7 and 8 are iden 
tical In the case illustrated in Fig 7 the breast was not 
removed 
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Since Ave have made most careful notes of palpation of both breasts ve 
have no record of this disease as being unilateral The fault in my contribu- 
tion of a few cases in 1906 and thirteen in m 1921, was the absence, except 
in the recent cases, of any note on the opposite breast, or, if there was a 
note, the failure to appreciate the presence of this disease in its earlier stages 
It IS, therefore, safe to say that the shotty breast is bilateral It may be more 

advanced in one breast 


^ t 5. O 


than m the other, for ex- 
ample, one breast may be 
simply shotty without a 
very definite edge and not 
yet saucei-like, while the 
other breast may have 

reached the saucer stage 
The pathological process 
first appeals in the upper 
and outei quadrant of both 
breasts It always in- 
vohes more than a quad- 
rant and encroaches first 
more on the upper and 

inner quadrant than on the 
lower and outex The 
lowei and inner quadrant 

Fig 9 — (Pathol No 12451 ) The operator felt that the SCeinS tO be the last tO bc- 
tuinor «as benign In the gross it uas a non encapsulated cystic nTirn.lATi»rl 'P-oc-i <-.1,01- 

adenoma He remoi ed the tumor u ith a zone of breast The COmc 111 \ 01 \ CQ J_,ven over 

pathologist diagnosed it adenocarcinoma The complete operation „ ■fnllar rlaxmlrataorl rrfano 

followed in one month The glands showed no metastasis The ^ OeveiOpeQ ZOne 

patient is well eighteen years later Ihere has been normal lac fUprp ic lan otrraTiViar nf tlao 

tation in the remaining breast About this section pathologists will ^ ctLlupnj Ul me 

disagree but in my eaperience, the patient will Ine SUbcUtaiieoUS fat, OT dim- 

pling of the skin, except when there are signs of inflammation of the skin as 
already noted As a rule the nipple is free, although theie may be congenital 
contraction of one 01 both nipples 01, rarely, intermittent retraction Unilat- 
eral retraction of the cancer type has been present in less than 3 per cent of 
the cases 
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In my contributions in Siogoy, Gynecology and Obstctiics, in 1906, I had 
onl)" observed about four cases, and appaiently I was interested chiefly m 
the patholog}’- I did not describe the clinical pictuie In 1917, m a chapter 
on the breast, which I wrote for Binney’s “Regional Surgery” although I 
know I was perfectly familiar, and had been for years, with this distinct 
shotty condition of the Schimmelbusch type of chronic cystic mastitis, I 
apparently did not describe it But I did note (on page 606) that “We 
may palpate an indistinct tumor, a distinct circumscribed area, or a diffuse 
shot-like mass ln\ olr ing a quadrant, a hemisphere, or the entire breast ” I 
have no record that in 1917 I as yet had become sufficiently impiessed with 
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the distinct edge and the saucer shape, although, I am confident, it was 
piesent when I palpated the breast shown in Fig 3, in 1901, because this was 
the fully developed disease involving one quadrant, the upper and outer, 
of the larger breast, associated with a slight discharge from the nipple The 
patient had been aware of this for four months, and she had had pain for 
SIX months 

Halsted described this sensation of fine shot-hke masses in one of his 
earlier contributions, the reference to which I will add, if possible I neg- 
lected to make reference to this in the monograph in the Archives of Snigciy 
for 1921 In 1899, when I palpated this disease for the fiist time, I made the 
following note “It involves a quadrant, and one could palpate an indurated 
area with many shot-hke nodules and one larger cyst-Iike nodule ” When I 
explored this area in 1899, thirty years ago, I found a blue-domed cyst 
with clear contents and a smooth wall, and when I divided the breast to 
remove this cyst, the sunoiinding breast had the appearance of a non- 
encapsulated cystic adenoma which I later saw 111 1901 (Fig 3) I had 
already seen one in an encapsulated cystic adenoma We were not using 
frozen sections then, but I looked upon the lesion as benign and removed 
the breast The patient was followed for ten years, and I reported this as the 
benign type of senile parenchymatous hypertrophy m 1907 m a chapter on the 
female breast in Kelly and Noble’s “Gynecology and Abdominal Surgery ” 

It was in 1901, twenty-eight years ago, that all of us in Halsted's clinic 
had the opportunity to palpate and to study, in the gross tissue and in sections, 
the fully developed Schimmelbusch’s disease as pictured in Fig 3 The 
following is a quotation from our records “On inspection, the outer hemi- 
sphere of the right breast was larger On palpation, it was felt to be indu- 
rated like a ‘caked’ breast The involved area had a distinct edge, and 
many shot-hke nodules were felt A brownish discharge could be expressed 
from the nippfe ” Therefore, between 1892 and 1901, we have a record 
of but three cases, while in 1923 we were able to palpate eighteen cases, and 
in 1928-1929 thirty cases 

In 1912 I lecorded for the first time the lesion as bilateral and the 
intermittent retraction of both nipples 

The Clinical Pictme of Other Gionps of Chiomc Cystic Mastisis — ^Wheii 
I completed the clinical and pathological study of 350 cases of chronic cystic 
mastitis and published them in the Ai claves of Surge? y for 1921, I could 
divide them into eight pathological groups As a rule the clinical picture was 
fairly distinct for each group, and as a rule there was not much overlapping 
I have no explanation to make for the development of 174 single blue-domed 
cysts and twenty-eight multiple blue-domed cysts and eight white- or gray- 
domed cysts of the galactocele type These 210 cases presented a pretty 
definite clinical picture In 182 patients there was a single palpable tumor 
111 one breast In the great majority the tumor felt like a globe, smooth and 
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tense, was freely movable, gave the sensation of encapsulation, and often of 
fluctuation As our expeiience grew, our sense of palpation more and moie 
fiecpiently lecognized this single cystic tumor, and the diagnosis was con- 
finned by operation In the eight years since this study we have only con- 
firmed the clinical impressions recorded at that time Now and then the 
cyst, when smaller than a ten-cent piece and buried in breast tissue, could 
not be recognized from other possible benign lesions, solid or cystic, or from 
the early stage of cancer The benignancy of the single tuinoi was discovered 
only V hen the blue dome was exposed at the exploratory incision 

The remaikable feature of our records of these 182 cases of cysts is 
that m the early cases there is no note on the surrounding breast tissues or 
that in the other breast Then we come to a period of careful palpation of 
both breasts, when we began to recognize the so-called “lumpy” breast with 
this single palpable tumor Since 1921, our records show that in more than 
one-half of these cases both breasts are distinctly lumpy, and the single 
cyst IS simply a larger cyst m a breast in nhich, when we divide the breast 
tissue to remove it we find other minute blue-domed cysts, dilated ducts 
filled with all types of material, increased adenomatous aieas, and every now 
and then a small, non-encapsulated zone, having the gioss and microscopic 
appearance of non-encapsulated cystic adenoma, or Schimmelbusch’s disease 
That IS, the common finding on palpation when one breast contains a blue- 
domed cyst 01 a cyst of the galactocele type is the typical lumpy breast Rarely 
do we find, on palpation, a distinct single 01 multiple tumor in Schimmel- 
busch’s disease, and with equal rarity is there an association between a 
palpable cyst in one or both breasts and the varicocele tumor of the breast 
due to the dilatation of the ducts beneath the nipple There is no explanation 
for this, but the fact remains — and I called attention to this in December, 
1906, twenty-three years ago 111 Swgeiy, Gynecology and Obstehics — ^that 
we can divide chronic cystic mastitis into two great groups In one, a large 
single or multiple cyst predominates in the gross appearance, in the other 
minute cysts or dilated ducts, or papillary-cystadenomatous areas The pro- 
poition of the large cystic type to the non-cystic type is about as 210 is to 140 
In 1921 we had a record of twenty-eight multiple blue-domed cysts The 
clinical picture was definite multiple tumors in one or both breasts Since 
then this group has become very large, but operations are very rare, except 
the removal of one cyst to make the diagnosis positive 

This cystic disease of the breast was well known and described by 
Billroth and Velpeau, and later by Warren, of Boston I am inclined to 
think that it is alwa3^s bilateral, although the clinical picture and the follow-up 
have not the same proof as in the Schimmelbusch type or the dilated ducts 
beneath the nipple But when the single cyst is removed from one breast and 
the patients are followed, there is more apt to be recurience or the appearance 
of a second cyst m the opposite breast, and when we observe definite multiple 
cysts they are more common in one breast than in both bi easts, and in our 
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lecent studies with our finei developed sense of palpation we generally make 
out and record that these single or multii^le definite tumois appear in bi easts 
that aie distinctly lumpy Nevertheless, even today, if one palpates a single 
aefiiiite tumor, it is not safe to make a diagnosis of chronic cystic mastitis 
and postpone operation, even if both breasts are lumpy or shotty, or there 
are distinct dilated ducts beneath the nipple But when a woman has been 
operated upon and the tumor is a definite cyst m chronic cystic mastitis and 
a new tumor appears m the same or in the other breast, it seems perfectly 
safe to give it a chance to disappear 

In 1921, among the 350 cases of chronic cystic mastitis there are fifty-six, 
or about 20 per cent , in which there was not a single or multiple tumor like 
a cyst, nor a dilated duct beneath the nipple, nor the shotty breast of Reclus’s 
disease As a matter of fact, this is rather an indefinite group in which the 
complete operation for cancer or the removal of both breasts has been pei- 
formed by inexperienced surgeons or on incorrect pathological diagnosis 
The majority of these fifty-six cases were, clinically, lumpy breasts which 
we now recognize and do not subject to operation In a few of these lumpy 
breasts, before the removal of the breast, or the operation for cancer, one 
palpable area had been excised and submitted for microscopic diagnosis, and 
the removal of the breast or the cancer operation had been performed because 
of a diagnosis of malignancy or suspected malignancy Fewer and fewer 
of these cases, I am glad to record, are being subjected to operation in the 
clinic, or sent to the laboratoiy from outside sources The lumpy breast 
IS much more common than the shotty breast In 1921 they were as fifty-six 
to thirteen , in 1929 the relative number of lumpy breast has increased The 
greatest difficulty in this group is when one lump is a little more distinct 
than any other and perhaps has been localized by the patient herself, with 
and without the guiding sign of localized pain or tenderness Such lumps 
should be explored, and often it is difficult, with the frozen section or any 
other kind of microscopic section, to distinguish a non-encapsulated area of 
senile breast or old fibro-adenoma, or chronic cystic mastitis, or chronic 
mastitis, or residual latent lactation mastitis, from early cancer Frequently 
in these areas the basement membrane so characteristic of normal parenchyma 
IS absent, and the epithelial cells rest upon the stroma leading to a suspicion 
of malignancy or a diagnosis of definite cancer 

The varicocele tumor of the breast, with the rarest exceptions, is situated 
beneath the nipple and usually is bilateral One may feel beneath one or both 
nipples one or more little dilated ducts which usually have the shape of an 
angle worm Now and then pressure produces discharge from the nipple 
The clinical picture of a non-encapsulated cystic adenoma is not any different 
from that of any other single tumor of the breast The remarkable feature 
about this is that m the cases I reported m 1921 — about eighteen in number — 
the complete operation for cancer was performed in every instance, either 
fiom frozen sections at the tune of the operation, or, after longer intcr\als 
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of days or weeks during mIucIi lime the permanent sections were lepeatedly 
studied and often referred to one oi more consulting pathologists 

Clinical Pictiiie of Oflici Diffiin Lesions of the Bicast IVJiicli May Be 
Confused zvitli the Shotty Bicast, oi Diffuse Chionic Cystic Matitis of the 
Papillaiy Cystadenomatoiis lype — A quadrant a hemisphere, or the entire 
portion of a breast may be indurated and produce an enlargement which 
palpates somewhat like the shotty breast I have previously discussed this 
especially in the Boston Medical and Sinqical Jouinal and always beai these 
possibilities in mind when I palpate a diffuse lesion of the breast which 
should be included in the term mastitis or “caked” breast What may be 
the etiological factor of this diffuse mastitis? 

(i) Trauma with resultant ecchymosis and hematoma, leading to trau- 
matic mastitis, (2) the caked breast of pyogenic mastitis of pregnancy or 
lactation, (3) tubercular mastitis, (4) metastatic mastitis which rarely occurs, 
but IS seen after any infection like typhoid fever, pneumonia, or any other 
local or general infection, (5) the diffuse comedo adenocaicinoma, and (6) 
diffuse carcinoma, as a rule of the clinically acute type, and morphologically 
the cells are grade 4, that is the most malignant cancer cell 

In the great majority of cases one can recognize the shotty breast of 
diffuse chronic cystic mastitis because it is bilateral, and because the palpa- 
tion of numerous shot-like nodules rarely predominates m the picture of the 
other groups The distinct edge may be present m the other groups, but 
the peculiar saucer shape assumed by the breast, when it is lifted off the 
chest wall by the edge, is never piesent m the other groups The othei 
forms of diffuse mastitis are as a rule unilateral They are less apt to have 
a distinct edge and they are rarely shotty However, I have seen every one 
of these seven groups of diffuse mastitis m which there Avas no change in 
the nipple, no dimpling or adherent skin, no atrophy of fat, no cedema of 
the areola — nothing on which to base the diagnosis except the palpation of an 
indurated mass occupying from a quadrant to the entire breast In this 
small group the diagnosis can only be made from the frozen section at the 
exploiatory incision Up to the present time I have never explored a trau- 
matic mastitis The clinical picture immediately after the injury is so dis- 
tinct There is first, the definite, visible ecchymosis and the history of a 
recent injury The palpable area of induration of tbe breast is, as a rule 
larger than the ecchymosis Not a single case showed a definite edge, or the 
saucer shape, or the fine shotty nodules As the color oi the ecchymosis 
faded and disappeared, the diffuse mastitis broke up into multiple nodules, 
first definite, then indefinite, until finally all disappeared As a rule the dura- 
tion of the residual palpable area was three months On a few occasions 
tissue removed from such breasts has been sent to the laboratory for diag- 
nosis The characteristic microscopic finding was hiemorrhage I have only 
obsen’^ed this in multiple intracystic papillomas When we find the histological 
picture of chronic cystic mastitis there is no way to tell whether it was 
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piescnt before the injiiiy or was the lesult of it I have nevei obseived a 
section of tiaiimatic myositis to give the histological pictuie of mastitis 

T//C Caked Breast of Pyogenic Mastitis of Pregnancy and Lactation — ■ 
Kilgore, in a recent number of the Archives of Siuqciy, fiom a study of the 
cases and records in the Smgical Pathological Laboratoiy of the Johns 
Hopkins Univeisity and Hospital, emphasizes the previously unknown fact 
that cancel is relatively fiecjuent m these conditions of the breast, provided 
the patient is of the cancer age, and we must beai m mind that late mariiages 
place inoie motheis m the cancel age If the caked hi east is bilateral, it is 
against malignancy, but it does not lule out tubeiculosis This type of 
ipastitis has never iinjjressed me as suggesting the shotty bieast However 
It is impossible, in the eailiest stages, to distinguish the induiated area fiom 
cancer or tuberculosis It has been my rule, in all cases of mastitis during 
pi eg nancy oi lactation to exploie at once, unless the area subsides oi foiins 
an abscess In the latter event theie is no difificulty with diagnosis, and the 
abscess is treated as any other abscess and drained As a matter of fact, I 
have raiely seen such a case, but many histones lecord the diagnosis of 
mastitis during pregnancy oi lactation m which the clinician, eithei because 
cancer was not considered oi because there was no definite symjjtoms, waited 
until cancel developed But in the past five yeais we laiely had an evamjde 
of mastitis in pregnancy or lactation, because these women aie undei the 
caie of the nursing oi medical profession, and the nipples are kept clean 
Our histones show that the incidence of mastitis m the lactating bieast 
has chopped from more than 20 to less than i pei cent This should 
impiess upon eveiyone that a woman wdio has a caked breast in piegnancy 
01 lactation toda3^ luns a gi eater piobability of cancer than evei befoie, and 
there should be no delay in exploring a frozen section 

Tubeiculai Mastitn — Remember, this may be bilateial It is moie 
fiequent in pregnancy It may involve half the bieast befoie there is a 
sign of an abscess It has no distinctive gross appeal ance before the stage 
of caseation Microscopically, tubeiculosis m lactation hypertiophy gives a 
picture closely resembling cancer When you find a definite giant cell tubeicle, 
you can rule out cancer, but when only lymphoid granulation tissue is seen 
mixed with lobules of lactating breast m which the basement membrane is 
destioyed by the inflammatory process and the morphology of the epithelial 
cell changed for the function of producing milk, the microscopic ditterentia- 
tion from cancel requires expeiience In those years when tuberculosis of 
the breast came under observation with sinus or abscess, there w^as no dilfi- 
culty in making a clinical diagnosis Nevertheless, even in this group, I 
find a numbei of micioscojiic diagnoses of canter, but today the patients 
\Mth tubertulai mastitis tome under obsei\ation woth an indurated mass in 
one 01 both bi easts When onl) one bieast is nnohed, canter must bt 
luled out The presence ol tuberculosi', m an X-iay of the chest is evidtiue 
111 favoi of tubeiculosis ot the bieast, but in the one case m which I was 
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influenced by such an X-ray picture to postpone operation, the lesion of the 
breast proved to be cancer 

Metastatic Mastitis — I find I have notes on but a few cases In 
none was there an)’- difficulty in the diagnosis The definite history of the 
previous infection which as a rule was grave, the fever and leucocytosis 
associated with the breast condition In not all of the cases did the mastitis 
go on to suppuration 

Cancel Mastitis — It is interesting to record that the least malignant type 
of cancer of the breast and the most malignant, may begin as a diffuse area 
of induration, palpating like a caked breast, with the rapid involvement of a 
quadrant or more The lesion is unilateral None of the cases palpated by 
me have been shotty, although there is a distinct edge None had the saucer 
shape But many of these cases have been diagnosed mastitis, although the 
patients have been neithei pregnant noi nursing, nor has there been a history 
of a recent injury or infection The diagnosis of a non-mahgnant mastitis 
when the mass m the breast appeals spontaneously without any history of 
the usual etiological factors, is a very dangerous one In the past year 
three such cases have come under my observation in which such a diag- 
nosis had been made, and all of them had been treated with the violet rays 
or sunlight 

I again urge my colleagues, who are inteiested in improving their 
expertness in palpating lesions of the breast, to go over carefully what rec- 
ords they have of these seven possible types which may produce an indurated 
mass in the breast, and I would sinceiely appreciate notes on their cases, with 
the pathology and the results In my experience chronic cystic mastitis of 
the diffuse adenocystic type is becoming more and more the predominant 
lesion, because more and more women aie reporting at once for examination 
The probabilities are that the incidence of cancer mastitis has always been 
small, and now, of course, is moie so than evei There is no doubt that 
tubeicular mastitis is on the decline Traumatic mastitis, from my recoids, 
is distinctly on the increase along with cystic mastitis 

Clinical Pictiiie of Bieast Lesions — I have in mind the repioduction, if 
possible, of illustrations picturing the normal breast and the different types 
of chronic cystic mastitis in somewhat diagrammatic form in which the gross 
lesion IS seen thiough transparent skin, but I have had no opportunity to 
have these illustrations made as yet The only way, however, to get a real 
picture of the varying pathological lesions is to palpate the breast, to make a 
diagram and record of what is felt and then, if operation is done, associate 
the gross and microscopic findings with the clinical record When the entire 
breast is removed, one can make a whole micioscopic section as advocated 
and practiced by Cheatle, of London, and as is being so well done by Wain- 
wright, of Scranton, Pa , in this country But I am confident that every one 
nho reads this mil agree with me that the clinical pictuie of bieast lesions 
is changing, perhaps not so lapidly as iii my owm clinic, but rapidly enough 
to make diagnosis more and more difficult To repeat, m Halsted’s clinic, 
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up to 1900. moie than 99 per cent of the women who came into the chnic 
had definite lumps of the type that should he opeiated upon In my own 
clinic since 1925, less than 35 per cent have definite lumps in which operation 
IS indicated, and the incidence of cancer 111 the operative group is fifty instead 
of eighty 

The moie women aie enlightened the greater will be the pei cent of the 
cases in which operation is not indicated The group of chionic cystic 
mastitis which is a disease that has a tendency to disappear, is observed 
less and less fiequently in women who delay examination, and most fie- 
quently m lesions of one month’s duration 

I have told my students in the past five years that most of the wiitten 
records collected m the laboratory, on the palpation of breast tumors, aie of 
little value today, because they lecord the clinical picture of a neglected 
tumor The difficulty today is, fiist, to find the lump , second, to leally lecog- 
nize the lumpy breast, the shotty breast, and the dilated ducts beneath the 
nipple There is no doubt that women are feeling lumps, whether single 
or multiple, much earlier than ever before, because in my experience in the 
past two years, I had the opportunity to palpate more single indefinite lumps 
than ever befoie, and at exploration to find cancer in its earliest stage more 
and moie frequently 

Fiozen Sections — I again call attention to the microscopic illustrations 
in the Archives of Singeiy foi 1921 and, to repeat, it is safei to do the 
complete operation if the pathologist is in doubt Foitunately the numbei 
of women that will be mutilated will be relatively small It is a dangeious 
piocedure to explore a lump in the breast of any women ovei foity without 
piepaiing the patient for the complete operation and without being prepared 
to make an immediate frozen section 

Gloss Pathological Diagnosis of Breast Lesions — There are a few gioss 
appearances remaining which are sufficiently distinct to allow one to be cer- 
tain that the lesion is benign, even if the microscopic section is suspicious of 
malignancy When the tumor pioves to be a definite abscess, cancel can be 
luled out, although the tubercular or non-tubei cular mastitis may suggest 
malignancy in the frozen section When one exploics a definite tumor and 
finds a blue dome and, on nicking the dome, exposes clear or cloudy fluid, 
and on opening the cyst, the wall is smooth, there is no question as to the 
benign nature of the lesion However, in the wall of this blue-domed C3^st 
01 in the suriounding breast, there may be present adenocystic types of 
chronic cystic mastitis difficult to differentiate from cancer When I find 
such a micioscopic pictuie around a blue-domed c}st, I am always conser\a- 
tive, but now and then, when I find them, without a definite blue-domed cyst 
I am apt to lecommend the complete operation foi cancel, because as yet the 
difteiential diagnosis between these atypical adenocystic changes in chronic 
C3stic mastitis and cancer aie so difficult to make that it is wuser, 111 the 
absence of a definite blue-domed C3’-st, to operate for cancel Wc need a 
difteiential stain to make easier and more certain this diff'eientiation An 
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encapsulated solid tumoi of the hi cast is benign Even when sarcoma 
develops in the intiacanahcular niyxoma the definite capsule is lost It is 
essential to leain to recogni/e encapsulation of breast tumoi s Blood m a 
smooth-walled cyst, or m a eyst without a papilloma, means eaneer When 
the surgeon has a papillomatous cyst he should always bisect the base of 
tbe papilloma If the papilloma has infiltrated through the cyst wall, 
it IS malignant Multiple cysts with papillomas are not necessarily malig- 
nant Fully developed cancer in its earliest stages cannot be distinguished 
m the gross from a non-encapsulated adenoma oi area of mastitis We 
must no longer depend upon the gross appearance We must depend upon 
frozen sections 

What Shall the Opeiatoi Do, When Pathologists and Fioacn Sections 
Ate Not Piovided Foi in the Opeiatinq Room? — It is my opinion that this 
group of surgeons had better perform the complete operation for cancer 
when the palpable tumor is clinically malignant They should only explore 
breast tumors when they aie perfectly definite They should excise the entire 
tumor with a zone of breast tissue pack the wound with an alcohol sponge 
put a towel on the left hand, place the tumor on the towel m the holloiv of 
the hand, bisect the tumor If it is a typical blue-domed cyst or an abscess 
or a distinctly encapsulated tumor, oi a eyst with a papilloma, m which the 
papilloma has not infiltiated the wall of the cyst, remove no more than the 
tumor In all other cases perform the complete operation for cancer 

When, however, the tumor is indefinite I believe, it would be better for 
such a patient to be referred to a surgical clinic equipped for frozen section 
diagnosis in the operating room, because the probabilities are that these tumors 
are not malignant If they are they belong to the most curable group Gross 
diagnosis as a rule is impossible, and frozen section diagnosis difficult 
Operation m stages foi the malignant tumor is dangerous 

SUMMARY CONCUllSIONS ON TIIC SHOTTY BREAST 

111 1906 and 111 1921, and again in 1929, I am attempting to make definite 
the clinical and pathological picture of diffuse chronic cystic mastitis of the 
papillary cystadenomatous type commonly knowm in the oldei literature as 
Schimmelbusch’s or Reclus’s disease and formerly (1906) called by me 
senile atypical parenchymatous hypertrophy I believe that I am conservative 
and safe in again emphasizing that this is not a precancerous lesion any more 
than the lactating breast But it may present microscopic pictures difficult 
to differentiate from cancer, and now that more and more women are 
coming immediately after the first symptoms, more and more lireasts, the seat 
of chronic cystic mastitis of this and other types are being sacrificed, I am 
confident that if surgeons and their pathologists will give more attention to 
the study of chronic cystic mastitis, less and less women wnll lie mutilated in 
our endear or to persuade through education, more and more women to ha\ e 
their breasts examined the moment they feel a lump or pain or any other 
S}mptom which calls their attention to the breast In order to give all 
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women who may have a cancerous lump in the bieast at least 70 pei cent 
chances of a cure, we must bring them all under observation within a month 
In probably 70 per cent of these cases any operation can be decided against 
by palpation alone Of the 30 per cent in which the breast must be explored, 
111 one-half or more the benignancy of the lesion can be recognized by a 
combination of gross inspection and immediate frozen section Therefore, 
this surgical lesion is enough to justify a more comprehensive study of chronic 
cystic mastitis and the introduction of frozen sections in the operating room, 
and reseaich for a differential stain 
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THE SURGICAL TREATMENT OF DUODENAL ULCER 

END-RESULTS OVER A TWENTY-FIVE YEAR PERIOD 

By John M T Finney, M D (By Invitation) 

AND 

Edward M Hanrahan, Jr , M D 

OF Baltimore, Md 

The object of this paper is not to advocate any one surgical procedure 
as opposed to any other, nor is it to press the claims of surgical as against 
medical treatment of duodenal ulcer It is rather an attempt, from a study 
of all the cases that have occurred in the surgical services of the Johns Hop- 
kins and the Union Memorial hospitals during a twenty-five year period 
(1900-1925), to determine just what one is justified in promising a patient 
who consults him for duodenal ulcer, and also, which offers the better chance 
for relief or cure, medicine 01 surgery Furthermore, for our own personal 
satisfaction, we have endeavored, by the same means, to secure information 
of value in helping us in the matter of the choice of operation, when it 
may be needed 

The true evaluation of any therapeutic procedure is possible only when 
compared with the natuial history of the disease against which it is used 
In order, therefore, to determine the therapeutic value of a surgical proce- 
dure, such as pyloroplasty or gastro-enterostomy in duodenal ulcer, we may 
well use two standards of comparison The first is the result obtained 
following expectant or medical treatment alone, to be accepted, owing to 
obvious uncertainties, with some reservation, the second is the result fol- 
lowing the use of other surgical procedures 

Inasmuch as the etiology and pathogenesis of duodenal ulcei are not 
yet clear, all forms of treatment, both medical and surgical, are based upon 
accumulated experience and, therefore, are largely empirical in character 
Both medical and surgical piocedures aim to relieve pain, to secure better 
drainage, to put the affected part at rest, to limit the amount of trauma 
by the passage of rough and irritating foods, to eliminate possible foci of 
infection elsewhere in the body 

The physician, as a rule, does not refer his patient to the surgeon as 
soon as the diagnosis of duodenal ulcer has been made, unless the diag- 
nosis has been established by the occurrence of an acute complication, such 
as perforation, hiemorrhage, etc The patient who comes to his physician 
because of periodic hunger pains, with their demoralwing effect upon his 
general morale, is of the class which chiefly interests us in this discussion 
He does not present a surgical emergency He is an individual who may 
or may not have a lesion of the duodenum which, if present and unoperated 
upon, may have to be nursed for a long time, possibly for the remainder of 
his life The resulting disability may be slight, or it may be great, even 
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to such an extent as to incapacitate him for his ordinary routine of living 
Whether or not surgery offers this patient more than medical treatment is 
a question which interests doctor and patient alike, and whose answei we 
must find m the comparison of sufficiently large groups of cases which have 
been carefully studied and treated each way 

Unfortunately, for our purpose, many of the publications dealing with 
the medical treatment of ulcers make no differentiation between gastric 
and duodenal types Most surgeons, however, feel that these two con- 
ditions present quite different problems and, therefoie, should be dealt 
with differently 

Crohn states, “In general it may be safe to say that conservative medi- 
cal treatment permanently cures 40 per cent of its cases During the course 
of treatment, I or 2 per cent may die of hsemorihage, and probably even 
a smaller percentage of perforation ” In considering the general prognosis 
of gastroduodenal ulcer, he says “Death from htemorrhage, perforation 
or malignant degeneration occurs infrequently, and then usually within the 
first few months or years If a case remains rebellious to medical treat- 
ment, and uncured after several years of symptoms, danger of death fiom 
the ulcer or its complications is remote But, the chance of healing with 
permanent cure from medical treatment also becomes less favorable with 
the passing years ” On the other hand, suigery, according to its advocates, 
will cure 90 per cent of the operated cases which suivive operation 

Crohn’s studies of immediate and late results of medically treated duo- 
denal ulceration agree in general with those reported by othei observers 
He finds that the immediate results are very good, namely, 86 per cent 
are apparently cured, only 14 per cent remaining unimproved Most of 
the recurrences take place during the second six months, when 34 per cent 
of the apparently cured cases develop unfavorable symptoms With suc- 
ceeding years, new cases of recurrence are added, but no longer at the 
same rate of pi egression Within four years, 50 per cent of the apparently 
cured cases will have relapsed Fiom this very general comparison, we 
must be impressed by the fact that, after deducting the operative moitality, 
the peicentage of patients who aie immediately benefited, following either 
medical or surgical treatment, is essentially the same, but, as the length of 
time following treatment increases, recuirences appear more frequently in 
the medically treated group 

The choice of treatment may well be based on the age, temperament and 
economic condition of the patient, and the duration and severity of the 
symptoms The patient who is over forty who has had symptoms either 
constantly or even recurrently ovei a period of years, who, because of tem- 
perament or lack of means, is unable to follow the necessary dietary regi- 
men, IS more propeily a candidate for surgery than the young man who has 
very lecently developed signs of duodenal ulcer and whose occupation means 
and tempei anient permit him to pm sue a properly regulated and sujicr- 
vised course of medical treatment If, after a fair trial of medical treat- 
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ineiit, the disease has not been controlled, then surgeiy would seem to 
be indicated 

After consultation with our colleague. Dr Thomas R Brown, we have 
formulated the following as a list of valid indications for surgical inter- 
vention m duodenal ulcer, other things being equal It would appear that 
this list of indications should satisfy both the physician and the surgeon 

Pc)fo)atwn, otgmiic obstiucfwn, impaucd motility, icpeatcd h<riiioi thagcs, pci- 
sistent pain oi disconifoit, due to local pentouitis, pcngastnc oi pet iduodenal adhesions, 
iinnhcved pyloiic spasm, chionicity, icpcated jathtic to hung about iclicf by medical 
and dietetic means, assnminq, of coin sc, that the tieatnient and aftci -ti catment have been 
li'isely advised and conscientiously earned out, economic factois, impoi tance of limitmq 
the petiod of disability in woi Ling people, the possibility of malignant degciuiation of 
gastiic iilcei, as suggested by a gradually falling acid, pcisidcnt occult blood, slight les- 
sening of appetite, stiength, blood count, etc , the possibility that the itlcei may be <vc- 
ondaiy to, ot its symptoms kept up by, disease of appendiv ot gall-bladdci oi both This 
tiiad being t datively common, and, as a tide unamenable to the usual ti catment of 
gastiic 01 duodenal iilcet by medical ot dietetic means is often biilliantly ciitcd by the 
icmoval of diseased appendix ot gall-bladdet 

Having reached the decision to operate, what type of opeiation ofters 
the best chance of relief^ There have been many procedures advocated from 
time to time These, in general, include pyloroplasty, or gastro-enterostomy, 
either alone or combined with excision of the ulcer, sympathectomy, and 
partial gastrectomy Appendectomy or cholecystectomy aie often combined 
with these Excision of the ulcer alone may occasionally be employed 
The benefit through pylorop'asty is believed to result largely from relief 
of obstruction and the abolition of pylorospasm, with the consequent reduc- 
tion in the emptying tune together with the accompanying reduced gastric 
acidity Gastro-enterostomy is also believed to reduce the pvloiospasm The 
amount of irritation from food is diminisned by means of the short-circuit- 
ing and It is believed that reduction in gastric acidity may be f avoi ed through 
regurgitation of alkaline duodenal secretion and improved drainage 

Resection of large portions of the stomach wall has met with favor in 
many European and in a few American clinics Its advocates believe that 
the resulting quantitative reduction in gastiic acidity (which is due, not as 
originally stated, to the removal of the acid-bearing area, but to the removal 
of the stimulating factor, whatever that may be) diminishes the likelihood of 
subsequent gastrojejunal ulceration Paitial gastrectomy is a formidable 
procedure, e\en in the hands of the expeit suigeon Before we can accept 
It in place of pyloroplasty or gastro-enterostomy, c\e must be convinced that 
the state of health induced in the survivors is appreciably better than that 
following the simpler operations Of this ve are not as yet convinced, 
although it IS true that m our small series of resections, the results have, 
so far, been excellent but the nuinber is far too small from uhich to draw 
Lonclusions The sinqiler operations have yielded almost as good results 
If the mam reason, as stated by some for partial gastrectomy is the endeavor 
to avoid subsequent gastrojejunal ulceration one should be convinced that 
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this complication occurs with such frequency as to constitute a giave objec- 
tion to tlic opeiation of gastiojejunostoiny as ordinarily performed 'J his 
has not been the experience of American surgeons as a whole, S per cent ma) 
be stated as a conservative estimate, although Lewisohn of New^ York believes 
that It may occur as fiequently as m 33 per cent of all cases Finally, it 
must not be forgotten that recurrent ulceration may follow partial gastrectomy 

The operation commonly known as “The Finney Pyloroplasty,” first 
leported to this Association twenty-seven years ago, w^as a natural develop- 
ment from the Jaboulay gastro-duodenostomy By extensive division of the 
pyloiic ring, an enlarged gastric outlet is formed, the ultimate diameter of 
wdiich IS limited only by the diameter of the duodenum One great advan- 
tage of this reconstructioii is the tempoiary abolition of the action of the 
pyloric Sphincter Frequently, there is to be observed an effect similar to 
that produced by dilatation of the anal sphincter for fissure in ano, namely, 
relief of the distressing spasm, which so often accompanies it In so far 
as gastric peristalsis permits, the stomach and the first portion of the duo- 
denum are, by this piocedure converted into a single organ wdiose outlet 
IS the descending portion of the duodenum, and into wdiich there is no obstruc- 
tion to the reguigitation of the bile, pancreatic juice and duodenal secretion 
In the course of this operation, it is quite possible to excise ulcers on cither 
the anterior or posterior w^all of the duodenum, without materially altering 
the customary incision 

By virtue of the fact that there is a potential space betw^een the posterior 
surface of the duodenum and the posterior abdominal w^all, to which it is 
loosely attached, the duodenum may, as a rule, be so freed that its mobility 
resembles that of the embryonic state Then, and only then, may the anas- 
tomosis be made with entire absence of tension As w^e have repeatedly 
pointed out. it is upon the thorough accomplishment of this mobilization that 
the success of pyloroplasty depends 

In 1927, w^e began a study of the late lesults following all operations 
which have been performed upon the stomach and duodenum in the Johns 
Hopkins and the Union Memorial hospitals, betw^een the years 1900 and 
1925 This study has been interesting m many w'^ays During that period 
a great increase in all types of gastric surgery has occurred, but the most 
spectacular increase has been m the numbei of operations for duodenal ulcer 
Foi example, between 1900 and 1915, 50 per cent of all operations m our 
senes w^ere for gastric ulcer, 43 per cent for gastric cancer, 7 per tent for 
duodenal ulcer Between 1920 and 1925, duodenal ulcer was the surgical 
d agnosis in 40 per cent , gastiic cancer in 37 per cent , gastric ulcer in 22 
per cent We can offei no satisfactory explanation for this apjiarent increase 
m the incidence of duodenal ulcer It is difficult, howtner, to beliete that 
it IS a real increase 

Y e believe that a jieriod of at least two years should hate elajistd before 
the late result of an opeiation for duodenal i.ker ma} be determined with 
ain degree of assurance Our stud} is based on the results noted in 380 
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consecutive patients who had been operated upon for duodenal ulcei One- 
third of these (333 per cent ) were between thirty and forty years of age 
at the time of opeiation, 70 per cent were under fifty years of age 

Our histones indicate that there is a marked difference m the propor- 
tionate distribution of gastric and duodenal disease in blacks and whites 

Table I 

Results as Found m IQ 2 T, Following Gastro-enlerostomy and Pyloroplasty for Duodenal Ulcer, 
Operated upon tn the Johns Hopkins Hospital and the Union Memorial Hospital, between ipoo 

and ig25 


Operation 

Number 

of 

cases 

Deaths 

^\lthln 

Sl\ 

months 

after 

operation 

Not 

traced 

Xew 

total 

Living 

im- 

proved 

Living 

unim- 

proved 

Died of 
causes 
related 
to origi 
nal con 
dition 

Died of 
causes 
not 

related 
to origi- 
nal con 
dition 

Patients 
improved 
by the 
operation 

Patients 
not im- 
proved 
by the 
operation 

Gastro en- 
terostomj 

96 

16 

(16 6 
per 
cent ) 

15 

C5 

54 

■ 

2 

5 

59 

(90 8 
per 
cent ) 

6 

(92 
per 
cent ) 

Pvloro- 

plasty 

139 

8 

(5 8 
per 
cent ) 

25 

0 

c^ 

91 

1 1 

0 

1 


II 

(104 

per 

cent) 


This same difference has recently been observed by Sturtevant and Shapiro 
For example, 96 3 per cent of oui duodenal ulcer patients were white, 
while for gastric cancer, this was decreased to 90 7 per cent In our series, 
duodenal ulcer has occurred much more frequently m males than m females, 
863 per cent as opposed to 13 7 per cent 

The operation most frequently employed was pyloroplasty It has been 
the operation of choice, when conditions have permitted its performance, for 
the simple reason that we believe that it least disturbs the normal physio- 
logical relations, while affording relief to the distressing symptoms This 
opeiation was performed upon 139 patients fifty-two of whom were com- 
plicated by an additional operation, such as appendectomy or cholecystectomy 
It should be stated that we make in every case a systematic survey of the 
abdomen and, at the same time, remove palpably diseased appendices 
or gall-bladders 

Gastro-enterostomy was done 111 ninety-six patients, in thirty-nine of 
whom an additional operation uas performed Therefore, m about 60 per 
cent of our series, conditions were found suitable for pyloroplasty This 
may be taken as a fairly accurate index as to the pioportion of cases in 
uhich this operation is deemed advisable 

Of innety-six patients in whom gastro-enterostomy was performed, six- 
teen, or 166 per cent , died within six months of the operation This seems 
an extraordinarily high mortality rate but it may possibly be explained by 
the fact that ne have included the first six months, rather than a short 
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hospital stay as the opeiative interval We have done this because meie 
lecovery from the opeiation by no means necessarily constitutes a cuie Suf- 
ficient time must elapse before the result can be satisfactoiily detei mined 
Of 139 patients in whom pyloroplasty was peifoimed, eight, 01 5 8 pei 
cent , died dining the first six months The result in our senes, then, would 
appeal to indicate that the moitality dining the first six months aftei opeia- 

Table II 

Causes of Death within Six Months After Operation 


Operation 

1 

Operative ! 
shock j 

! 

Cardiac ! 
failure j 

Pulmonary 

complica- 

tions 

Obstruc- 
tion j 

i 

Embolus : 

1 

Une\plained 

or 

unknov, n 

Total 

Gastro-enterostomy 

i 

2 

1 

I 

m 

I 

0 

16 

Pyloroplast}'" 

i 

0 

I 

3 

2 

1 ^ 

i 

2 

1 ® 

i 


tioii is neaily three tunes gi eater aftei gastro-entei ostomy than after pyloio- 
plasty Theie were no immediate deaths following paitial gastrectomy foi 
duodenal ulcer in fifteen patients 

In all groups of our senes laige enough foi statistical purposes, 15 to 20 
pel cent were unable to be tiaced following discharge fiom the hospital 
Of sixty-four patients who sinvived the opeiative interval of six months, 
after gastro-entei ostomy, fifty-four, or 843 per cent, weie living and 
iinpioved upwaid of two yeais after operation This percentage veiy closely 
approximates that following jDyloioplasty, 85 8 pei cent Foui, 01 62 pei 
cent, were living, but ummpioved following simple gasti o-entei ostomy, 
while eleven, or 103 pei cent, were ummpioved following pyloioplasty 
But while 95 pel cent of gasti o-entei ostomy cases died subsec|uent to the 
six months’ peiiod, only 3 7 per cent died subsequent to this period after 
pyloroplasty Eleven of twelve patients tiaced following lesection were 
living and impioved One was living but unimproved, while none had died 

Our figures, therefore, as do the figures of most obseiveis, indicate that 
about 90 per cent of those who survive the usual suigical piocedures aie 
markedly benefited But, in all fairness, we must remember that this high 
figuie is leached only after an opeiative or immediate mortality of about 
10 per cent for the entire suigical group Again, if we start with two 
hundred patients and treat one hundred medically and one hundred suigically, 
the experience represented by our figuies would indicate that aftei a suffi- 
cient Intel val (ten years) sixty-three of the latter would be living improved, 
five would be living unimproved, fointeen ivould have died, ten soon after 
opeiation and foui some time subsequent to it, and seventeen Mill not be 
located. With fairly diligently pursued medical treatment, the one hundred 
cases not operated upon will doubtless shoM’' compaiable results Iheie Mill 
be a liighei peiceiitage Mdio aie living unimpioied, but mc Mould not h.iie 
had an opeiative moitality of 10 per cent These figuies seem to indicate 
that a patient with symptoms suggesting a duodenal ulcer, but m ho does not 
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consecutive patients who had been opeiated upon for duodenal ulcer One- 
third of these (33 3 pei cent ) were between thirty and forty years of age 
at the time of opeiation, 70 per cent were under fifty years of age 

Our histones indicate that there is a marked difference in the propor- 
tionate distribution of gastric and duodenal disease in blacks and whites 

Table I 

Results as Found in IQs’/, Following Gaslro-enleroslomy and Pyloroplasty for Duodenal Ulcer, 
Operated upon tn the Johns Hopkins Hospital and the Union Memorial Hospital, between igoo 

and igss 


Operation 

Number 

of 

cases 

Deaths 

within 

Sl\ 

months 

after 

Operation 

Not 

traced 

New 

total 

Living 

im 

proved 

Living 

unim- 

proved 

Died of 
causes 
related 
to origi 
nal con- 
dition 

Died of 
causes 
not 

related 
to origi- 
nal con 
dition 

Patients 
improved 
by the 
operation 

Patients 
not im 
proved 
by the 
operation 

G astro -en- 
terostomj 

g6 

.6 

(16 6 
per 
cent ) 

15 

^5 

54 

■ 

2 

5 

59 

(90 8 
per 
cent ) 

6 

(92 
per 
cent ) 

Pt'loro- 

plasty 

139 

8 

(58 
per 
cent ) 

25 

106 

91 

1 1 

0 

4 

95 

(896 
per 
cent ) 

11 

(10 4 
per 

cent ) 


This same difference has recently been observed by Sturtevant and Shapiro 
For example, 96 3 per cent of our duodenal ulcer patients were white, 
while for gastric cancer, this was decreased to 90 7 per cent In our series, 
duodenal ulcer has occurred much more frequently in males than in females, 
863 per cent as opposed to 13 7 per cent 

The operation most frequently employed was pyloroplasty It has been 
the operation of choice, when conditions have permitted its performance, for 
the simple reason that we believe that it least disturbs the normal physio- 
logical relations, while affording relief to the distiessing symptoms This 
operation was performed upon 139 patients fifty-two of whom were com- 
plicated by an additional operation, sucb as appendectomy or cholecystectomy 
It should be stated that we make in every case a systematic survey of the 
abdomen and, at the same time, remove palpably diseased appendices 
or gall-bladders 

Gastro-enterostomy was done in ninety-six patients, in thirty-nine of 
u horn an additional opeiation nas performed Therefore, in about 60 per 
cent of our senes, conditions were found suitable for pyloroplasty This 
may be taken as a fairly accurate index as to the pioportion of cases in 
which this operation is deemed advisable 

Of nmety-six patients in whom gastro-enterostomy was performed, six- 
teen, or 16 6 per cent , died withm six months of the operation This seems 
an extraordinarily high mortality rate, but it may possibly be explained by 
the fact that ne have included the first six months, rather than a short 
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hospital sta} as the o])ciatnc inlenal ^Yc have done this because mere 
letwei} liom the opeiation )n no means ncccssani}'- constitutes a cm e Suf- 
ficient time must elajise hefoie the lesult can be satisfactoiily detci mined 
Of 139 patients in whom p}loioplasi\ was peifoimed, eight, 01 5 8 pei 
cent died dm mg tlic fust six months 'j he lesult in om senes, then, w^ould 
ajijieai to indicate that the moitalih dm mg the fiist six months aftei opeia- 

'I MHJ JI 

Coiiu'; of D-nth Sn Month's Iftti Opiration 


Optrition i 

1 

1 i 

Ojii'-iiui j 
■•liid 1 

('thIi It j 
f-iiliirt 1 

1 

I’tilnion irt ; 
t fiinplu i j 
ti'm ! 

Olistnic- 

tton 

niiibolus 

Untvpl lined 
or j 

uni now n ! 

1 

Total 

Ga'^lro cntcro'-toau | 

i 

2 i 

1 

1 

! 

> 1 

1 1 

I 

0 

16 

P\ loroplasu 

0 i 

j 

1 

! 

•> 

1 

2 

0 

2 

8 


tion IS neaih tliiee times gic.itei altci gasiio-entei ostomy tlian aftei pyloio- 
plash There weie no immediate deaths following paitial gastrectomy foi 
duodenal iilcei m fifteen patients 

In all groups of om senes huge enough foi statistical pm poses, 15 to 20 
per cent weic unable to be tiaced following dischaige fiom the hospital 
Of si\t\-foui patients who sunned the ojiciative interval of six months, 
aftei gaslio-entciostonn . fitt}-foui, 01 8^3 pei cent, weie living and 
lnlplo^cd upward of two \eais aftei opeiation This pcicentage veiy closely 
approximates that following p}loioplasly 85 8 pei cent Fom, 01 6 2 pei 
cent, were In mg, but unimpioved following simple gastio-entei ostomy, 
while eleven, or 103 pei cent, wcic uniinpio\cd following pyloioplasty 
But while 95 per cent of gaslio-enteiostoin} cases died subsequent to the 
six months’ penod, only 37 pci cent died subsequent to this penod after 
pyloioplasty Flc\en of tw’ehc jiatients tiaeed following leseetion w^ere 
living and impio^ed One was Ining but unimpioved, while none had died 

Oui figures, tlicicfoic. as do the figuics of most obseiveis, indicate that 
about 90 per cent of those who suimvc the usual smgical pioceduies are 
markedly benefited But, m all fairness, wc must lemcmbei that this high 
figure IS reached only aftei an opciative 01 immediate moitality of about 
10 per cent for the entiic smgical gioup Again, if w'^e stait wuth two 
hundred patients and tieat one bundled medically and one bundled smgically, 
the experience lepicscnted by om figuics w'^ould indicate that after a suffi- 
cient inteival (ten years) sixty-thiee of the latter wmuld be living impioved, 
five would be living unimpioved, fom teen w'^ould have died, ten soon after 
operation and four some time subsequent to it, and seventeen will not be 
located With fauly diligently pm sued medical tieatment, the one hundred 
cases not operated upon wnll doubtless show compaiable results There will 
be a highei percentage wdio aie living unimpioved, but w''e w'^ould not have 
had an opeiative moitahty of 10 pei cent These figmes seem to indicate 
that a patient with symptoms suggesting a duodenal ulcer, but who does not 
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at the time sufter seriously from any of its complications, is not necessarily 
a candidate for immediate surgical treatment If he lives m a community 
where reasonably good suigical attention may be secured, should he be 
advised to postpone operation until some comiDlication intervenes, or until 
further pursuance of medical measures seems fruitless, or should he not? 
There would seem to be less chance of his developing a dangeious liDemoi- 
rhage or an acute perforation and dying fiom it, oi from the emergency 
operation then demanded, than from the ordinary risk of operation under 
average conditions We do not mean to imply that theie is such a risk 
in the hands of a Mayo or a Moymhan, but we can do no more than point 
to the figures as given in our series, which is made up of the results of men 
who are, with few exceptions, in no sense to be considered as specialists 
in gastric surgery, but rather repiesent a cioss section of surgical practice 
in general It is fiom the standpoint of the average surgeon that we are 
speaking, and not that of the expert in gastric surgery 

As regards the type of opeiation, pyloioplasty has proved m this senes 
to be a safer procedure than gasti o-enterostomy If m one hundred siii- 
gically treated patients, pyloroplasty has been performed, only eight would 
have died at the time of the follow-up, five immediately after operation, 
three subsequent to it This is a more favorable showing than that of the 
combined surgical group 

Of the 380 cases of duodenal ulcer, thirty-one, or 8 2 pel cent had per- 
forated Of these, 16 per cent died m the hospital , nine, 29 per cent , were 
not traced, fouiteen, 45 per cent, were living and iinpioved, one was living 
unimproved, two subsequentlv died Our gioup of peifoiations is too small 
from which to draw more than infeiential conclusions regarding the choice 
of operation 

We would emphasize the fact that the choice between medical and sui- 
gical treatment for uncomplicated duodenal ulcer will depend very largely 
on the mental, economic and social status of the patient Unless unusual 
circumstances affect the decision, surgery should be postponed until time 
has shown that medical treatment is of little avail Om study of 380 cases 
of duodenal ulcer treated surgically between 1900 and 1925 has shown that, 
while both gastro-enterostoni) and pyloroplasty yield almost identical results 
in percentage of improvement among those who have survived the operation, 
the mortality, both immediate and subsequent, is lower after pyloroplasty, 
about three to one Ninety pei cent of these patients who suivived 
operation, and were traced, were well or improved for periods of from two 
to twenty years 

In this study no account, of course, has been taken of the impoiideiable 
factors of physical and mental distress, loss of time from nork due to 
rest treatment, starvation and other medical measures which intcifere witli 
the patient’s actnities, his abilit) to make a living or his enjojinent of life 
It will be generally admitted, I think, tiiat these factors loom largei undei 
medical than under surgical treatment The loss of time and money resiilt- 
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Summary of Deaths Winch Ocatred within Six Months following Gastro-enterostomy 
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ing from long continued medical treatment will probably balance the 
expense of a surgical operation But, on the other hand, one must not 
lose sight of the mental distress, the post-operative pain and discomfort and 
the inevitable mortality rate attendant upon surgical operations No care- 
ful surgeon will, for a moment, lose sight of these possibhties 

Hence, in the final analysis, what are to be the determining factors 
m deciding between medical and surgical treatment or between one opera- 
tive procedure and another? The conscientious physician and surgeon will 
carefully weigh all factors in the light of accumulated experience and attend- 
ant circumstances, and decide accordingly He will not be unduly influenced 
by custom or rule of thumb, or even weight of authority He will decide 
each individual case on its merits, not by generalization or by standardiza- 
tion Every case presents a separate individual problem, the satisfactory 
solution of which depends upon the exercise ot surgical judgment of a high 
order in selecting the operative procedure best adapted to the individual case 
which ability, in turn can only be acquired by giving due heed to the lessons 
that are to be learned from the open-minded study of one’s end results 
In comparing the medical and surgical treatment of duodenal ulcer, it 
must be borne in mind that, as a matter of fact, the two are hardly com- 
parable at all, since surgery usually begins after medicine has failed The 
favorable cases will respond to medical measures, while surgery, as a rule, 
deals with those cases in which medicine has proved unavailing 

Again 111 this series, pyloroplasty, as the operation of choice, was done 
in the easier and more favorable cases while gastro-enterostomy was reserved 
for those cases in which, for some reason, pyloroplasty was not thought 
advisable — perhaps the more difficult cases These two factors may help 
to explain the favorable results under medical treatment, and the rather high 
mortality rate after gastro-enterostomy in our particular senes In all fan- 
ness therefoie, in attempting to compute relative mortality rates for different 
methods of treatment of duodenal ulcer, due allowance should be made for 
these and similar variable factors 

To Suviiiia! ice — We believe that a study of this series of cases of duo- 
denal ulcer, representing, as it does, a cross section of the surgery done by 
the average surgeon will warrant the following conclusions ( i ) The imme- 
diate results obtained by either medical or surgical treatment are essentially 
the same, (2) the late results favor surgical treatment, inasmuch as 90 per 
cent of those patients who survived the first six months following either 
gastro-enterostomy or pyloroplasty were improved or cured by the operation , 
(3) pyloroplasty, in properly selected cases, is the operation of choice, by 
reason of the lower mortality within the first six months after operation 
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THE RELATION OF BIOCHEMISTRY TO CANCER 

By William J Mayo, M D 
OF Rochester, Minn 

In the study of the human body the terms anatomy and physiology for 
many years were supposed to refer only to those tissues and functions that 
could be observed with the eye or the eye aided by the microscope, and the 
most minute particles visible with the microscope were about i/io micron 
or 1/250,000 inch in diameter When the study of matter was extended to 
include smaller particles, anatomy became physics, and physiology, chemis- 
try Yet the most minute fragments of matter of which we have any knowl- 
edge are physical, and chemical changes, processes m a general way known 
as biochemical, take place only m these minute subdivisions of matter 

The extraordinary revelations of modern physics, ushered in by an under- 
standing of those waves which are known as light, which travel approxi- 
mately 186,000 miles a second, have introduced us into a new realm of 
thought The conception of matter today is that two particles or waves are 
concerned, the electron, representing an extraordinarily active negative phase 
of electricity and the proton, positive and more massive, and that all mat- 
ter IS formed by varying degrees of fusion of electrons and protons in the 
form of atoms, which again are combined as molecules Since the molecules 
are smaller than a ray of visible light, they do not diffract the light, but 
possess the characteristics of the mass Colloids which are aggregations of 
molecules, and therefore larger in size, reflect rays of light Colloidal par- 
ticles include those from i/iooo micron or 1/25,000,000 inch in diameter 
to those of i/io micron or 1/250,000 inch in diameter (visible to the eye 
aided by the microscope) Colloids, like molecules and atoms are detectable 
only b}^ ultramicroscopic metbods 

A newer electric component is now comprebended as our understanding 
has enlarged, known as the photon, equally important with the electron and 
the proton Electrons and protons are essentially indestructible The photon 
has no such indestructibility It represents the forces that are given off, 
under certain conditions, by atoms, consisting of masses of energy, with 
the same rapidity of wave motion and other characteristics of the electron 
and the proton, but it is destructible in the sense that the energy contained 
IS completely dispersed as another force may lie exhausted, or as it may be 
combined with atoms 

The light uhich makes plants grow and which gives us warmth has the 
double characteristics of waves and particles, and is found to consist ulti- 
mate!) of photons The photon, then, has to do undoubtedly with our whole 
understanding of ultraviolet rays, some of the vitamines, and many of the 
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newel conceptions which contein the chemical exchanges of the body As 
far as life is concenied, the photon is as important as the two better under- 
stood and longci known pai tides wdiich w'C speak of as the election and 
the proton 

The subject of light and its influence on the human body, and the 
potentialities of vaiious Icinds of food substances wduch in one way or 
anothei aie derived fiom light and act as light carriers, opens up an entirely 
new' aspect of metabolism as i elated to health and disease In all of the 
knowm combinations of election, pioton and photon in oui conception of 
physics, the elements still maintain a place, although a piecaiious one 

Investigations of the elements by Moseley, the brilliant young scientist, 
wTio at the age of tw'enty-eight w'as killed in the Gallipoli campaign, have 
brought out some inteiestmg facts fiom wdiich ceitam deductions can be 
made that apply to medicine 

We know that theie arc ninct)-two elements vaiying in atomic w'eight 
from hydrogen, which is the lightest, to uiamum, wdiich is the heaviest, and 
that betw'een each tw'o elements in the pi egression of atomic weight there 
IS approximate!} the weight of an atom of the clement hydiogen It is 
possible, although not }et showm, that elements wdiich aie close in the scale 
of atomic W'Cight can be changed, expei imentally, at least, into the element 
above or below' Mictlie and otheis have attempted to convert niercuiy 
(200) into gold (196) thus cariymg out the dream of the alchemist 

It IS scarcely neccssaiy to call attention to the enoimous value of such 
investigations as 1 elated to the mdustiics The molecule of coal contains 
few'er atoms of hydiogen than the molecule of petio’eum oil Bergius has 
been able to foice additional atoms of hydrogen into certain types of coal 
and thus has produced peti oleum oil With the extiaoidinary accomplishments 
of physics and chemistry as related to the industries, the pioduction of arti- 
ficial rubbei, artificial silk, and artificial foods, many piofitable researches in 
human metabolism are being initiated, either m the discovery of the causa- 
tive agents of disease or those factois w'hich have to do w'lth the development 
of resistance to disease 

As illustrating the newei conceptions of the elements no bettei example 
can be taken than chlorophyl, the gieen coloring matter of plants, which is 
one of the most important substances in the w'Oild Chlorophyl is able to 
convert the heat and energy of the sun’s rays into power for transforming 
ivater and carbon dioxide in the atmospheie and certain inoiganic materials 
from the earth into carbonaceous compounds For this purpose, the element 
magnesium is essential, just as in the subsequent conversion of this material 
into heat and energy in the human body, the element iron is necessary 

Life IS maintained m the cells by combustion, an exchange of electrons 
which IS carried out in the colloids ot the cells In the bodily economy, the 
element oxygen, which composes from 18 5 to 20 per cent of the blood, 
by volume, is associated with iron, of which there are one or more atoms in 
every molecule of hasmoglobm 
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In animals below the vertebrates, such as the Amphioxus, which in the 
scale of life stands between the vertebrates and the invertebrates, there is 
only white circulating fluid, and m this fluid the element copper takes the 
place of iron 

In the vertebiates copper has a powerful influence on respiration This 
curious relation of copper to vital processes is seen in the treatment of 
pernicious anaemia by the administration of liver The extract of liver 
tissue appears to have the same effect as liver itself, and expei imentally, in 
conditions of anaemia, the ash has the same effect, the essential elemental 
constituent is copper 

The liver is the great detoxicating agent of the body, and to a large 
extent the source of the plasma of the blood If a measuied piece of the 
spleen or other organ is placed m the abdominal cavity of an animal, harm 
may not result, but if a similar piece of liver is thus placed, the animal dies, 
and its In'^er shows the greatest effect from the resultant toxaemia 

Krogh has shown that the walls of the vascular capillaries contain con- 
tractile cells, derived from the non-striated muscle, which are to a large 
extent self-controlled Under the circulatory pressure of the systole of the 
heart, the capillaries permit oxygen and molecular substances, such as the 
crystalloids and ammo acids, to pass by filtration, osmosis, diffusion, and 
other forces, through the stomas in the vessel wall to serve vital purposes, 
to maintain nutrition, and produce heat, and energy The ash of this com- 
bustion passes into the venous capillaries to be carried to the emunctories, 
and the blood passes to the lungs for a fresh supply of oxygen When, 
however, certain toxic poisons, for example, histamin, paralyze the con- 
tractile cells, causing the stomas m the capillary walls to open more widely, 
larger bodies, possibly colloids just above molecular size, and fluids of the 
blood plasma, pass from the capillaries into the tissues, resulting in the 
condition known as shock 

Carbohydrates (glucose, CoHioOc) and fats (stearic acid, CjsH^cOo) 
have no powers of building the body The carbohydrates furnish heat, 
from which ive recognize only the carbon dioxide as it is exhaled from the 
lungs, because by oxidation, hydrogen, which is a source of great value for 
heat and energy, is converted into watei, which is used in the system The 
fats are oxidized slowly because of the small amount of oxygen they con- 
tain, but they produce a much larger amount of heat and a greater quantity 
of water than the carbohydrates The utilization of water produced from 
oxidation of fats and carbohydrates is shown in the hibernating animal, 
whose temperature during the winter drops to about 50°, approximately 
that of the cave in which the animal takes his winter sleep In the great 
retardation of all bodily functions and complete cessation of the function of 
the kidney, the physical needs are supplied by the slow oxidation of the 
stored autumnal fat which gives not only the little energy necessary to carry 
on life, but also the essential water 

Roger, a French experimenter, found evidence which led him to believe 
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that metabohsiii of iniicli of the fat is accomplished in the lungs, wheie 
oxygen is plentiful The fat is caiiied horn the intestinal tract through the 
thoracic duct to the left subclavian vein and finally deposited in the arterial 
capillaries of the lung, into which it finally disappears He demonstiated 
that the blood from the light side of the heait contains a much laigei amount 
of fat dein^atives than the left The expeiiment seems to show that oxygen 
IS necessaiy for the conveision of fat, and that the conversion of fat into a 
form suitable for bodily use is not piiniaiily a function of the liver 

Piotein, on the contiai}^, contains m addition to the elements caibon, 
hydiogen, and 0x3 gen, the element mtiogen and a little of the element 
sulphur The nitiogen we know is nccessai}^ to the building of tissue, form- 
ing compounds in which ma}' be deposited calcium and othei elements 
Sevent3^-nine per cent of the atmosplieie is mtiogen 

The oxidation of caibon and l^drogen wnthni the body which gives rise 
to heat and energy is the outstanding featuie of all animal life, but while 
the normal cell functions wuthm normal limits, the carcinomatous cell oxidizes 
ivithout contiol and without function The analogy betw'een the rapid growTh 
of the fertilized ovum and giowth of cancel has often been pointed out The 
growth of the one, however, is oideil}'- and wnth puipose, of the other dis- 
orderly and without puipose 

Theie are tw^o tiieoiies of biological oxidation, the oxygen activation 
theory of Warburg, and the activation-of-hydrogen theory of Wieland 
Hopkins gives the weight of Ins authority to Wieland’s theoiy as best 
explaining the chemisti}'- of biologic processes 

Since uncontrolled combustion of food material is the most important 
feature of the growTh of cancer, it is wmitli wdnie to considei how combustion 
normall}^ is controlled 

If a pound of glucose is burned outside the body it will produce the 
same amount of heat and energ}'- as if burned in the body, but in the air 
It will burn only at tempeiatures over 400° C What holds the temperature 
of the body at 98 5° F ^ The best explanation at present is that oxidation 
IS carried on by catalysts 01 enzyme action Kendall and others have shown 
that one of the agents which influences oxidation, glutathione, contains one 
atom of the element sulphur to the molecule and that if this atom of sulphur 
IS removed, it ceases to function 111 this way Sulphui itself has no such effect 
on metabolic processes When a growTh begins to undergo hyaline degenera- 
tion, there is a definite slowing up of the malignant process In this con- 
nection, it IS known that hyaline and keiatin contain a high percentage of 
sulphur This indicates two different effects of sulphur depending on its 
form of combination 

In studying the mannei of oxidation in the body, it is apparent that 
the size of the nucleus of the cell determines the rapidity of the process 
Biochemically, the nucleus appeals to be the agent of oxidation which 
enables the cell to secure nourishment The most lapidly growing embryonic 
cells of the body are those derived from the chorionic vilh (Langhans’s 
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cells) Langhans’s cells have extremely large nuclei and undergo the most 
rapid division of any normal cells in the body, but there is no peculiarity in 
the structure of the nucleolus and the cytoplasm of the cells Wilson, 
MacCarty, and Broders have shown that the malignant cell has not only a 
large nucleus, but, also noteworthy, a large nucleolus Broders’s classifica- 
tion of the malignancy of tumors has been based on a comparison of the 
malignant cell with the normal cell of the same tissue In brief, it has been 
found that when malignant cells are compared with the rapidly growing 
normal cells the nucleolus as well as the nucleus is found to be greatly 
enlarged It would appear that the size of the nucleus controls the total 
activity of the cell m relation to its increased blood supply, whereas the 
nucleolus may control the function of the cell in i elation to the necessities 
of life The increase in the size of the nucleolus, as well as the nucleus, 
means not only rapid and unconti oiled production of cells but cells without 
function, which is charactei istic of cancer In other words, the greater 
the variation of the malignant cell ovei the normal cell the more malignant 
the growth 

The excess of nucleus in the malignant cell over and above the normal 
cell IS evidently due to an excess of the normal activating enzyme or oxi- 
dizing agent which controls combustion Heat and radio-active substances and 
some elements reduce or destroy the oxidizing power of the nucleus and 
the nucleolus particularly of malignant cells which are less resistant than 
normal cells 

Bell, of the University of Liverpool, in his work with the use of the 
element lead in cancer, has obtained some very interesting results, although 
the practical application of lead in the treatment of cancer has not proved 
very successful and not free from danger His attention was called to the 
possible value of lead liy observing its effect on woikers in lead at Livei- 
pool Persons who had advanced cancer and yet weie forced by the exigen- 
cies of life to earn, and who had taken up employment in the lead works, 
often experienced a decided change for the better pain disappeared, the 
growth became very greatly reduced, due to the effect of lead on oxidation 
of the rapidly growing cell and the malignant processes occasionally were 
held in abeyance for a considerable length of time Bell is particularly 
interested in gynaecology, and he learned that lead frequently caused sterility, 
usually temporary in both men and women who woiked in the lead works 
This fact led him to investigate not only the effect of lead in cancer, but also 
Its destructive effect on the rapid growth of the syncytial cells of the chorionic 
vilh (Langhans’s cells) He was able to show marvelous resemblances 
between these controlled but most active embryonic chorionic cells and 
malignant disease 

The element gold in colloidal form has been shown to have, to some 
extent such an effect Arsenic, another element, at various times has had a 
reputation as a cancer cure, both as an external application, an escharotic, 
and given internally At times it has enjoyed a reputation as a palhatne, 

922 



HIE RELAIIOE' OF BIOCHEMISIRY 10 CANCER 


probably through its elTect on the liodily tissues encoui aging lesistance of 
the normal tissue and acting deletenously on the lowered vitality of the 
cancer cell Those ^\ho go hack a quaitei of a century and remember the 
work of Alexander, of Massaehusetts, in the treatment of cancer with 
arsenic, cannot get aw a} from the conviction that it had some efifect, but 
It did not cure ^^d^IIe it is (juite tiuc that neithei lead noi arsenic has 
achieved a solid reputation as a ciiiativc agent, they at least direct our 
attention to susceptibilit} of the cancel cell to certain chemical agents 

Fischera of the University of Rome, in the study of certain types of 
tumors associated with jnegnancy, noticed the i egression of tumors due 
to the absorption of substances derived fiom embryonic tissue Acting on 
the known facts, first that all living animal tissue, as the result of its energy, 
produces metaholic substances wdnch are poisonous to living tissue of the 
same kind, and, second that the moie immatuie the cells of the body, the 
more effectne these jioisons iMschcra manufactured serum from human 
embryos expelled between the second and sixth months, and injected this 
serum into patients sufTenng from cancel The efifcct on the living embryonic 
tissues was most marked, and to some extent the expeiiments showed cell 
specificity Extraordinar) effects weie sometimes pioduced In certain 
cases the malignant growths weic great!}' reduced, and for a tune the patients 
were partially rehe^ed fiom some of the inoie seiious symptoms, especially 
pain In spite of this earl} iinpiovement, however, the patients were not 
cured Of late, Fischeia has hecn experimenting to see wdiether, by inocu- 
lation, the tissues of the body could be lendeied immune to cancer, just as 
the development of smallpox is prevented by vaccination The proofs with 
regard to this expeiiment must depend on careful investigations, conducted 
over long periods, on an enormous numbei of ])eisons, wnth proper control 

Carrell’s observation is significant, that in the grow^th of malignant 
fibroblastic tissue of fowi cancer undei glass, there wms acid reaction at the 
progressing margin of grow'th. wdiereas in the slow'er grow'th of normal 
tissue It w'as alkaline 

Passing from the specific leactions connected wnth these chemical changes 
which might be multiplied by lelevant observations, w'e come to an impor- 
tant cjuestion, that of the fluids of the body, especially as related to the acid- 
alkah content 

Recent researches by McDonald, at the University of Pennsylvania, 
appear to show that pei sons whose reactions are toward the acid side do not 
often have cancer, as compared with those persons whose reactions are 
toward the alkaline state The detection of changes in the acid-alkali balance 
requires most delicate methods for its cleterinination 1 he alkalinity of the 
body tissues, while exceedingly slight, is fixed, and never m life becomes 
acid Cell growth is accelerated by a preponderance of the element sodium 
and inhibited by an excess of the element calcium, which brings up the 
question of the parathyroid hormone, in relation to calcium reserve in the 
blood and tissues 
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The rather curious relation of the acid-alkali balance of the body to 
giowth also IS deserving of study Seventy-five per cent of the human body 
IS composed of watei, and much of this water is in a bound state Unbound 
water is only slightly compressible, but when it is adsorbed with silica, a 
certain proportion of it becomes bound, and thereby is reduced in volume to 
75 per cent of the original volume Gortner, the eminent agricultural 
chemist, of the University of Minnesota, in working out the question of 
bound water, found that plants which froze readily contained much unbound 
water which could be squeezed out in a press, and that, on the contrary, in 
those plants that would not freeze in continued cold weather, the water 
content was largely bound This was also true of desert plants These 
observations provide an easy test as to what plants would be suitable for 
regions of the country that had either prolonged winter or excessive dryness 

The essential alkalinity of the human body is very slight and extremely 
refined methods are required for differentiation It is comparable to the 
difference between ordinary tap water and distilled water, and the distilled 
water must not be exposed to the air, or it will absorb acid from the atmos- 
pheric carbon dioxide No gland in the human body produces an acid We 
think at once of the hydrochloric acid of the gastric cells, but it has been 
demonstrated by Harvey and Bensley that this acid is formed not in the 
gland substance, but in the acini of the glands by the union of the necessary 
chemical elements Acidity of the large intestine depends upon bacteria 

In the study of the cause and prevention of malignant disease biologic 
phenomena of a biochemic nature assume an importance which only recently 
has been recognized 

Cancer never develops in sound tissues Chronic irritation, by opening 
up an atrium for possible entrance of microorganisms to the body from the 
outside, seems to suggest an external agent This does not explain why in 
certain cases in which the sources of chronic irritation are very slight, cancer 
develops, while in others m which the sources of chronic irritation are 
very extensive for great lengths of time, cancer does not develop It is 
difficult to surmount the fact that when cancer has extended by metastasis to 
a new situation, it produces the histopathologic picture of the tissues in 
which it originated, rather than that of the organ which became affected 
secondarily If the disease were due to a foreign invader, it presumably 
would reproduce the type of cells of the newly invaded tissue rather than 
that of the primary seat of the tumor In any event, the agents which act 
on the cell to produce malignancy become an integral part of the cell 
Itself, as metastasis in the human species takes place only by transplanta- 
tion of the cell 

One factor of supreme importance which has not been sufficiently stressed 
is that individuals vary in their susceptibility to the cause or causes of cancer, 
whatever they may be In no other way can we explain why 90 per cent 
of persons do not have cancer and 10 per cent die from it It is as logical 
to accept the hypothesis that 90 per cent of persons have greater resistance 
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to cancer than the lo per cent , as to attempt to force an explanation that 
only 10 per cent come in contact with hypothetic causative agents 

If the patient’s susceptibility to the disease is the important factor m the 
development of cancer, the situation of the growth must be determined by 
the organ oi tissue subjected to the insult of the precancerous lesion, and 
the grade of malignancy and the metastatic possibilities by the susceptibility 
of the body as a vhole 

The studies of Mini ay on tai painting, those of Gye and Barnard on 
the transplantation of the Rous fowl toxin, the work of Slye on cancer in 
mice, and of Bowing and Desjaidms on the effect of radium and X-ray in 
lessening the malignant chaiactei of the growth, all point to local and general 
susceptibility as being peihaps the controlling factor in the genesis of 
malignant conditions, and indicate that the possibilities of increasing resist- 
ance to cancer m the more susceptible individuals is not only a possibility 
but a goal v Inch ever}' effoi t must be made to reach 
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HOMOTRANSPLANTATION AND THE SEVERAL BLOOD GROUPS 

CONSIDERATIONS ON EPIDERMAL GRAFTS MADE BY THE THIERSCH METHOD 

By Wladi slaav Dobrzaniecki, M D 
ot L\\6\\ Poland 

IROM TIIF SURGIC\L CLINIC OF THE JOHN CVSIMIR UM\ ERSITi PROFESSOR HII iRl SCHRVMM DIRfCTOU 

The free transplantation of human tissues constitutes one of the most 
recent triumphs of surgery The process dates scarcely as far back as the 
second half of the nineteenth century Ollier (1858). Reverdin {'1869) and 
Thiersch (18S6) were the earliest pioneers in free grafting of the skin, prac- 
ticed by them clinically Although certain ideas formulated by them and 
otheis have at present merely historical interest, it is nevertheless true that 
free transplantation of the skin, in which they took the initiative and which 
was developed later in another direction and with ciitical elaboration by Mar- 
chand, Braun, Lexer and Schone, constitutes a splendid page in the evolution 
of modern surgery In emphasizing the importance of tissue grafting men- 
tion may be made of grafts of the important endocrine glands, of the cornea 
for replacing areas whose transparency has been impaired by burns, ulcers 
or grave trachoma, of the appendix after appendical ablation, of the divided 
urethra fat grafts used for filling losses in the meninges and spinal cord, 
plastic operations of the articulations and those designed for esthetic pur- 
poses, the transplantation of vessels, tendons, cartilage, bones, neives and 
periosteum, and even the experimental grafting of entire extremities or parts 
of them Some of these procedures, it is true, are extremely difficult tech- 
nically and require much experience, while they often fail of complete suc- 
cess functionally, or even anatomically However, the> represent material 
progress forward toward realization of the surgical idea — which is at first 
view so simple — of replacing organic defects by tissue identical with that 
which IS absent 

By the term “free graft,” we mean a rupture of the anatomical connec- 
tions of a given tissue and its base and its transplantation to another site on 
the same individual or another individual .of the same 01 different species 
Thus, the term autoplasty signifies the grafting of tissues in the same indi- 
vidual homoplasty, homeojilasty and isoplasty mean tissue transplantation 
from one individual to another of the same species, and heteroplasty means 
the same sort of operation as applied between individuals of different species 
With respect to the grafting of inorganic and foreign materials, the proce- 
dure has had the term alloplasty applied to it by klarchand 

In the present pa])er nc propose to describe ceitain details concerning 
epidermal grafts made b\ the riiiersch method, and also experiments show- 
ing the impoitant relations of the several blood groups to homoplasty The 
theoretical and practical foundations of epidermal grafts are principally due 
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to Re\crclin. \\ho attempted giaftm^ upon healtln gianulnlni”^ ti-^snes Ills 
method consisted of eoAcring aicas dc\oid oi skin nith small hits of skm 
trom two to six square millimetres m surface riiietsch modified the method, 
elaborating a wholh different technic foi this laiich of tiansplaiitatioii 
After a short time, the Tliierscli method pro\ed moie satisfattoi v <uid laigeh 
displaced the Re\erdni technic 

At present epidermal giaftmg is done In the Thieisch piocednie, not 
onl}^ for replacing skm destro}ed hy lesions, Inirns. electiic cun cuts, liccv- 
mg, trophic disturbances, and tlie like, hut also for lepaiiing conjunctival 
ulcerations (Everhnsch) defects m the mncosai of the nose, month (Thieisch 
Esser, Afos/kow icx) and larciix, aftei operations of the middle eai (Polit/ei) 
and for plastic treatment of the jiaiotid duct (Pcithes) Essei employed 
Thiersch grafts in two cases foi faslnonnio a snhcntaiieons ccsophagns The 
same operator restoied the anterioi portion of the hladdei m malfoimations 
(ectopia of the bladder) by lining the mteinal sin face of the abdomen h}' 
the Thiersch method and then connectmg it with the existinq stinctme of 
the b’adder hy means of plastic tieatmeiit In opeiations iqioii the niethia, 
after its excision or in c.ises of hypospadias, it is necessaiy to collect local 
defects h} applying the Thiersch piocednie Mnllei lepaiied a nietiiial 
length of eight centimetres in this way Similai altemjils have been m.idc 
to cover with skin losses in the tissue of the dm a iiiatei, of the mneosa of 
the bladder and oral caMtics, and m plastic tieatment in congenital absence 
of the vagina (Alhiecht) I-Jowevei, the last mentioned giafts have given 
no satisfactory oi permanent results 

The original method devised h} Thieisch has nndeigoiie vaiions modifi- 
cations Avith respect to obtaining the necessaiy skin, the thickness and dimen- 
sions of the latter and the piepaialion of the tissue to icceive the giaft 
Lusk employed vesicating agents in oidei to obtain cutaneous vesicles, employ- 
ing for covering purposes the epithelium thus scpaiated fioiii the uiidei lying 
base Mangold has oilered, as a new' method, that of sowing, oi scatteimg, 
over the defective area fragments of skin contained in an ejnthclial suspen- 
sion or broth (Epithelhreiaussaat) In its final period, this method is in no 
way different from that of Thieisch clinically oi histologically, and is applied 
in the same conditions, piactically Among the moie curious of the latliei 
unfortunate efiects accompanying this method we may mention the case 
presented hy Hacker, in the tieatment of the nasolaciymal duct Aftei 
introducing the epithelial suspension into the duct on a silk thread, the lat- 
ter was worked through the duct several times and then left theie for foin 
weeks Withdrawal of the thiead foimed a new canal 

Pels-Leusden and Reschke injected the epithelial broth oi suspension into 
granulations which had not been cleansed superficially Aftei some two oi 
three days, the granulating surface became clean, while islands of ejiithelium 
were formed here and there In a case of trophic ulcer, Hilarowic/ formed 
small pockets along the lips of the lesion, beneath the epidermis, and filled 
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them with the suspension This method gave good results even in cases 
vhere peii-arterial sympathectomy failed of complete success 

Westhnes cut Thiersch grafts into small bits and threaded them into a 
needle, drawing them into the granulating surface pierced in this way A 
part of each bit was thus left above, and another part below, the granulating 
area The grafts became fixed and adapted after two or three days The 
granulations were then removed and regeneration of the epidermis occurred 
very rapidly 

Gohrbandt advises the use of grafts which are intermediate between those 
of Thiersch and those of Braun Schlapfer considers the Thiersch technic 
suitable only for truly aseptic wounds In the presence of suppuration or of 
presumed latent infection, Schlapfer prefers grafts of the Reverdin-Halsted 
type (for use in cavities affected with chronic osteomyelitis. X-ray burns, 
and the like) Braun introduces small Thiersch grafts four or five milli- 
metres square into the interior of the granulation if the patient is restless 
or if the granulation is impure Advancing from below, the epithelium makes 
its way through the granulation and spreads out upon the granulating surface, 
whatever the situation of the epithelium in relation to the surface Braun 
claims success in 90 per cent of the cases, even if the granulating surface 
be very dirty Mannheim similarly recommends for these cases the technic 
of Braun, rather than that of Thiersch 

As a general rule, epidermis for grafting is obtained from the external 
surface of the thigh or shoulder Thiersch states that granulating surfaces 
may also be covered with epithelium taken from the lips or edges of the 
wound, whose central portion is thus covered The denuded portion of the 
edge becomes repaired in a natural way in two or three days Thiersch 
grafts may be obtained similarly from mucous membranes Krusius grafted 
single hairs for forming eyelashes 

In cases where the tissue receiving the graft is not sufficiently freshened 
or bears no granulations, most operators advise curettage of the granulating 
surface Others graft directly upon the granulations Reschke believes that 
the epithelium has a certain purifying effect upon granulations, changing the 
appearance of the dirtiest wound so that it is altered and completely unrecog- 
nizable in two or three days Braun shares this opinion and advises that 
epidermal grafts be applied at intervals of two or three Aveeks in burns 01 
very febrile cases presenting wounds which are freely suppurating or soiled 
with urine or faeces For rendering granulations aseptic, Williams and 
Clarens employ compresses moistened Avith Dakin solution, which are removed 
the evening before applying the graft 

Reschke calls attention to the point that attachment of the graft is 
promoted by previous application of the Rontgen rays The same operator 
injects epithelium beneath the affected part in cases of rodent ulcer and 
tuberculous lesions of the skin, in older to arrest local nutrition and pro- 
duce regression of the morbid process present 

It IS worthy of remark that grafted epithelium may give rise to cysts 

928 



homotransplantation and the several blood groups 


Reverdm obseived tins phenomenon (tianmatic epidermal cysts) Klett has 
recently noted it in applying the Biaiin technic The question may there- 
fore be raised as to whethei malignant degeneiation of the cysts may not 
occur Pels-Leusden stales that the cells of giafted epithelium are too highly 
differentiated and too matin c stiuctuially to present any marked tendency 
toward cancel oils degeneiation 

In grafting skin deiived fiom othei animal species (heteroplasty), that 
of dogs, chickens oi the internal pellicle of an egg may be used, and with 
perfect success, as claimed b}^ some writeis However, oui experience, 
ahva)'s supported by histological study, causes us to believe that these so-called 
successes aie reall)' merely illusions The observations in question are not 
made with sufficient attention or with a sufficiently ciitical disposition 
Heteroplasty has been, in fact, wholly abandoned at the present time, exactly 
according to the same principle governing blood tiansfusion, which is also 
a method of grafting in the larger sense of the woid 

Until recently, surgeons have considered homoplast}^ or grafting between 
two individuals of the same species, as something to be taken for granted 
and having no need of theoretical explanation The only condition required 
111 such cases was that of close relation or consanguinity For testing the 
question, negro skin has been giafted upon an individual of the white race 
and coniersely Good lesults have been obtained (Davis and Guthrie, and 
according to Lexei), so that certain wiiteis considei homoplasty as equiva- 
lent to autoplasty 

The favorable results obtained with homoplasty have led to experiments 
designed to determine conditions which are essential for successful graft- 
ing It has been proved in this way that, wtih homoplastic grafts of the skin, 
the human organism behaves toward the giaft, after initial appearances of 
healing and after two, or at most after three, weeks, as it does toward a 
foreign body It eithei eliminates the graft with pus formation or it renders 
the graft gangrenous Degeneration, evident micioscopically, and a sign of 
failure of the graft, apjjcars much sooner Only embryonic epithelium acts 
more advantageously in this respect Experimental studies made with ani- 
mals have shown that homoplastic grafting of the skin may be accomplished 
under certain definite conditions Carnot and Deflander have thus succeeded 
With guinea-pigs and Schone with young rats and mice of the same sex It 
should be noted, in this connection, that the lower the organism in the phylo- 
genetic scale, the better the results obtained with homoplasty 

The favorable results reported by most writers practicing human homo- 
plasty, and the less certain results indicated by others who have paid special 
attention to the healing of the grafts, have called attention to the necessity 
for seeking causes of failure in homoplasty, especially in biochemical dif- 
ferences between the albumins and serums present in different individuals 
Such differences may, on the one hand, give use to a toxic action of the 
grafted site upon the graft and create a foim of immunity toward the grafted 
tissue or to a foreign albumin, oi to one of different value It has, therefore. 
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Ijeen considered well to utilize, in giaftmg methods, lecent biological advances 
accomplished m the field of homoplastic blood transfusion, as well as the fact 
that ditferent blood groups occur in man The first steps in this direction 
have been made by American authorities 

The phenomenon of agglutination, as well as the grouping of human 
individuals according to their types of blood, a grouping which is at present 
so important clinically, has suggested the idea that grafting upon a given 
organism certain elements derived from another individual of the same spe- 
cies might be possible without producing any injury in the receiving organism, 
a condition marking the success now accompanying homoplastic transfusion 
of the blood Modern clinical methods attempt to utilize the fact of a cer- 
tain biological relationship, making use of the blood groups present in dif- 
ferent individuals Clinical observations especially indicate that certain dis- 
eases, such as tuberculosis or cancer, appear more frequently in connection 
with certain blood groupings (Swider Kohn) 

With reference to the homoplastic implantation of Thiersch grafts as 
associated with utilization of the several blood groups, the literature presents 
results which are good, and even very favorable An entire series of opera- 
tors are now basing sucess in homoplastic Thiersch grafting upon conformity 
with, or at last homonymy with, the several existing blood groups Graft- 
ing may be thus rendered surely successful, according to Schowan, Jelanski, 
Deucher and Ochsner, Kubanyi and Dyke, as well as recent writers interested 
111 the subject in conformity with modern problems raised by homoplastic 
methods and in connection with the blood groups Deucher and Ochsner 
have thus noted positive results in two cases involving the same blood groups 
According to these writers, the conditions essential for successful grafting are 
homonymy of the blood groups and youth and consanguinity of the donor 
Jelanski has performed seventy-eight transplantations, of which eleven were 
autoplastic and sixty-seven monoplastic Histological examination seems to 
show that, wtih identical blood groups, the microscopical image is similar to 
that occurring with autotransplantation The only difference is that the 
growth of the epithelium occurs atypically, that cellular infiltration and 
degenerated forms of epithelial cells appear, and that the graft becomes 
finally resorbed and serves as a substratum for regeneration of the epidermis 
If the blood groups are not homon3anous, the transplanted skin is immedi- 
ately eliminated without the slightest perceptible tendency to regeneration 
In the four cases reported by Kubanyi, homotransplantation proceeded in 
a similar way, the graft not becoming fixed throughout its entire surface, but 
only as islands of tissue Necrosed portions were eliminated Beginning 
growth of epidermis was, however, visible below and it was finally possible 
to cover fairly large spaces with Thiersch grafts taken from donors whose 
blood corresponded to that of the receivers in iso-agglutination It is a 
remarkable fact that only the older writers speak of favorable results obtained 
with homotransplantation and even with heterotransplantation Key, 
Davis and Guthrie have observed perfects satisfactorj’- grafts made from 
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negioes to white individuals, and vice veisa Skin taken from fresh cadaveis 
has also been giafted (Baitens), but hoinoti ansplantation has usually been 
peifoimed between membeis of the same lace oi family 

Ideas levieved above have been modified radically as time has progressed 
Heteioti ansplantation has thus completely lost its position m modern scientific 
hteiatuie Homoti ansplantation is, as we have lemaiked, now inseparable 
from the question of iso-agglutination While some competent operatois 
believe that homonymy of the blood gioups constitutes a condition rendering 
giaftmg suiely successful, otheis think that iso-agglutination in no way 
aftects the final lesult of homoti ansplantation, which is not favorable 
After numeious studies and leseaich, Lexei and his school conclude that, 
in spile of blood homonym}’’, eveiy tiansplant peiishes m about fouiteen days 
fiom diy gangiene, fiom elimination due to mfiltiation or suppuration, or 
from the appeal ance of a scai As to the successes which have been reported, 
Lexer claims that they aie not leally tiue oi that they have been insuffi- 
ciently obseived 

Eden obtained no lesult m four cases of homoti ansplantation of the 
epidermis, the blood gioups being homonymous In two cases, the grafts 
appeared to have become veil fixed aftei thiee weeks, but by the end of 
the fourth week they sepaiated, on account of the gianulation pioceedmg 
beloiv them, and finally died Oshiina has also confiimed the point that, while 
one may speak clinically of seemingly perfect implantation of homoplastic 
grafts occuning in some sixteen days, such giafts present histological signs 
of degeneration 

In a case in whicli the writei did Iioinotransplantation by the Thiersch method in 
a man, thirt>-one jears of age, on account of an extensive chemical burn of the third, 
or even fourth, degree, it was noted that the graft persisted alive, in agreement with 
the principles of iso-agglutination The burn affected the entire face The tissue 
destroyed included a part of the right cornea, the entire dorsal portion of both hands, 
including the articulations, the feet and a part of the palms of the hands The general 
condition was grave Blood transfusion was performed, the blood of donor and receiver 
being of group IV (by the Moss grouping) The transfused blood was taken from a 
female cousin of the patient, on the maternal side The patient was affected with a 
catarrhal state following oedema and irritation of the laryngeal mucosa This catarrh 
continued for nearly three weeks The patient was treated by a dermatologist for a 
month During this entire period, the surface of the wound was completely covered 
with dirty pus and necrotic detritus whose elimination was slow The extensor tendons 
of the hands were partially necrotic and fissures were present in some of the digital 
articulations The temperature remained constantly at 38 8° C , the grave general 
condition continuing steadily Although the wounds were covered with purulent secretion, 
the denuded regions were covered with Thiersch grafts, without awaiting the occurrence 
of healthy granulation 

111 all cases where the epidermis is lacking over large surfaces, we believe 
that it is necessary to cover denuded areas as soon as possible, on account of 
the grave general alterations produced by extensive cutaneous denudation 
This attempt should be made by means of any of the various methods suitable 
ni such cases, as we lemarked at the outset It is better to risk only partial 
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success m grafting than to neglect a grave lesion of this kind, and leave 
it to its fate If the wounded surface be covered with abundant secretion, 
we proceed in the following manner 

For a period of about twenty-four to forty-eight hours we apply com- 
presses moistened with normal saline solution before applying any plastic 
operation This we do according to the appearance of the wound and its 
degree of granulation The compresses are renewed every two hours This 

treatment allows cleansing 
of the wound The fibrin 
which covers the granulat- 
ing surface sometimes like 
a membrane is eliminated 
The wound does not bleed 
and cannot give rise to 
hematomas capable of lift- 
ing Thiersch grafts and 
impairing their vitality In 
order to avoid this condi- 
tion, we never excise or 
curette the granulations 
At denuded sites not yet 
properly cleansed, the pos- 
sibility of satisfactorily 
implanting Thiersch grafts 
IS doubtful In such cases, 
we therefore employ capil- 
lary drainage of the af- 
fected surface, as fol- 
lows Before placing the 
Thiersch grafts, we lay 
upon the wound parallel 
threads of catgut, lying 
two to three centimetres 
apart If necessary, we 

Fig I — The metallic network for the Thiersch crafts r r , , 

form a sort of meshwork 
tending to direct the secietion to the lowest point, due regard being given to 
the position of the patient The capillary drains are placed in proper posi- 
tion every day They are gradually shortened and may be removed in five or 
SIX days, at the moment when it is possible for the graft to become firmly 
united with the underlying surface This procedure has proved to be perfectly 
effective m cases of suppuration of the granulating surface We used it sev- 
eral times in the case mentioned above, as well as in other cases, as, for ex- 
ample in a plastic opeiation required for repair of losses following a large 
carbuncle , in cancer of the breast ith secondary complication , in separation 
of the edges of a wound through suppuration, in lesions of the alae nasi 
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originating in the nasal cavit}', and m similar conditions We employ this 
procedure ivhenevei circumstances peimit We naturally lefrain from using 
it in cases where it is probable that the graft can be implanted diiectly, and 
without preparation As foi the treatment applicable aftei covering the de- 
nuded area b}'^ the Thiersch metliod, we favoi treatment allowing free access 
of air Such open-air lieatment gives veiy good results The region which 
has been covered with Thieiscb grafts is, in tuin, covered with a metallic net- 
work of large meshes, maintained fiiml}^ in place with plaster, which thus quite 
prevents any slipping out of position (Fig i ) We cover the metal mesh- 
work with a strip of steiile gauge, or with a compress The meshes permit 
exact inspection to note wbetbei the grafts lemain alive, to permit removal 
of secretion accumulating at the edges of the wound, to shorten the capillary 
catgut drains, and the like Should a seious liquid be secreted beneath the 
epidermis, as shown by the formation of vesicles, the latter are pieiced with 
a large needle The reticular bandage mentioned has the advantage over 
other bandages that it allous no maiked quantity of secietion to accumulate 
upon the skin, that it obviates maceiation of the giafts, and that, when the 
bandage is changed, no risk is incurred of loosening already adherent 
epidermis Wydler emjiloys thin arcs of cork, and Halsted employs silver 
leaf, for covering the tiansplanted epicleimis 

In cases where it is impossible to be absolutely suie that an epidermal 
graft will remain immobile until success finally occurs, as, for example, 
111 a nasal cavity, we suture the holders of the graft to the surrounding skin, 
using sterile sutures of silkworm gut, or horsehair The latter are preferable 
to sutures of silk or catgut in that they do not absoib the secretion 

With respect to anaesthesia of the lateral suiface of the thigh (the local 
nerve being the n cutaneus femoris lateialis) for removal of the epidermis, 
the method devised by Nystiom is insufficient For this reason, we make 
injections about the selected site A point of gieat piactical impoitance is 
the fact that neither the tincture of iodine nor the more lecently employed 
antiseptics, such as 3'atien or rivanoi, have any harmful effect upon the 
vitality of the transplant (Kamey ) 

Here we should remark that in cases wheie good esthetic results are 
especially desirable the entire suiface should be coveied with a single 
Thiersch graft, as far as possible, for the application of a number of small 
pieces gives rise to the formation of a honeycomb structuie, or raised borders, 
occurring at the edges of the diffeient pieces in question The Thiersch 
grafts must be stretched out upon the bed prepaied for them, otherwise 
folds occur which persist in spite of massage If the wound is a soiled one, 
grafting should be attempted only when the edges of the wound have begun 
to adhere locally and when prolifeiation of the epidermis has already begun 

In practice, it is necessary to bear in mind certain conditions which appear 
only some two weeks after the transplantation Perfect implantation of 
the graft by no means completes the process occurring m the substratum 
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The changes lefened to appear cleaily ■when the open suiface is large, pio- 
lifeiation occurring, with foimation of a scar In our case, the scar of this 
kind displaced by a third of the edge of the hair upon the patient’s forehead 
Having had a high forehead before existence of the lesion and its treat- 
ment, the patient perceived, after a few months, that his forehead had 
become lowei 

Bits of epidermis grafted by the Thiersch method become of a pale pink 
color immediately after adhesion is complete, and preserve this coloration 
In our patient, no grimaces or marked facial movements were possible for 
a period of five months Sensation in the grafted parts began to reap- 
pear toward the end of the third month After the sixth week, parts covered 
with the Thiersch grafts were paler than the surrounding skin, were very 

mobile in relation to their sites, could be 
folded, were dry and shining, did not re- 
semble noimal skin, could bear either high 
or low tempeiatures, had no tendency to 
produce fissures oi to ulcerate, and were 
not different from normal skin so far as 
sensibility was concerned The honey- 
combing formed between sections of the 
skin had wholly disappeared (Fig 2 ) 
In the same case we employed the 
Thiersch technic, applying autoplasty with 
one hand and homoplasty with the other, 
as It was impossible to graft skin on the 
denuded cutaneous areas because of sup- 
puiation and on account of the gravity of 
the geneial condition We did both opera- 
tions at the same sitting, m order to be able 
to follow up directly and m a parallel way, the implantation of the identical 
and the foieign grafts In the legions grafted conditions were identical and 
the dimensions of the denuded areas ivere the same (fifteen by thirty centi- 
metres) For the homotransplantation we used epidermis taken from an 
individual of the same age as the patient and of the same blood group (group 
IV, as classified by Moss) The patient w^as a Hebrew Eight days after 
operation the homotiaiisplant appeared rvell fixed, as also did the auto- 
transplant As compared wnth the graft taken from the patient, the homo- 
transplant bore a much greater resemblance to the normal skin, the 
autotransplant being of a livid hue It was curious to observe that, after 
the sixth day, skin w^as shed through the entire extent of the homotransplant 
the epidermis loosening m large flakes, wdiile the epidermis derived from the 
patient was shed onl}' in small scales After six wrecks, the homotransplant 
remained solidly attached to its bed, as proved by the fact that it could not 
be lifted from its site and formed w'rinkles when the arm was extended 
During the seventh week, the epidermis began to take on a livid color, the 
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bed of the giaft had acquit ed a spong}^ consistency and, exactly forty-one 
days counting fiom the day of grafting oi, in other woids, in six weeks, 
the grafted segment began violently to yield to neciosis, which rapidly ex- 
tended f 10111 the circumfeience ton aid the centie Five days later the entire 
denuded area was nithout epideimis and coveied with an unhealthy and 
iiiipuie granulating sin face Heie it was necessaiy to perfoim, latei, an 
autotiansplantation, aftei pievious cleansing of the wound 

This case nieiits attention because the homoplastic giaft seemed to be 
becoming progiessncly niiplanted dining a peiiod of six weeks Accord- 
ing to Lexei, all grafts peiish in tliiee weeks and histological examination 
reveals signs of degeneration by the eleventh day, the epideimis becoming 
detached fiom its bed. the nuclei taking no stain and a young gianulatnig 
tissue appealing, and Lexei states that these conditions occui legardless 
of all circumstances dul}' jnovided to assuie success, such as conformity 
to blood groups, consanguinity, idcntit}' of race, and similai factors Fiom 
material which he has collected Lexei draws the conclusion that those who 
report successful homotiansplantation aie mistaken oi have not made ade- 
quate observation If the denuded aiea is small, epidermis supplied by the 
patient proliferates from the edges of the denuded aiea to points lying 
below the graft and coieis the wound b} mutating the conduct of foieign 
epidermis Schiamm, lu} chief practiced homoplastic giafting of the epider- 
mis thirty ) ears ago, in sei eral hundi eds of cases Because of the ideas then 
prevalent, he duly consideied the factors of age, sex and consanguinity 
Never m a single instance did he obtain the lesult desned, because the grafts 
always became neciotic befoie the end of the hist week 

The question of homotiansplantation has been consideied, duiing lecent 
years, upon a laiger basis, especially in connection wnth blood transfusion and 
iso-agglutination At all events, it is legitimate to affiim that the vitality 
of the graft may be piolonged in its new'’ medium by ci eating conditions 
similar to those existing in its original eiiMionment, as shown by our con- 
crete case Among othei necessary conditions, homonymy of the blood 
groups must also be utilized The possibility of homotiansplantation has 
thus far been demonstrated only in twnns oiiginating in the same ovum 
According to Bauer, these twins lepiesented individuals who were consti- 
tutionally identical and who weie a form of reciprocal copy in all respects, 
concerning height and size, blood gioupmg (both belonging to gioup II, of 
the Moss scheme), dimensions of all con esponding periiDhei les, finger prints 
Slid other characters In Bauer’s case, in which the twins piesented syn- 
dactyly^ a bit of skin ineasuiing five by I 2 centimeties was taken from one 
twin for grafting upon the other In order to check the result, autotrans- 
plantation was done upon one of the twins The favorable results obtained 
were identical In view of this exceptional case, Bauer expresses the opin- 
ion that the grafting of entiie oigans should be practicable under the con- 
ditions present 111 his case 

Opinions differ concerning the causes pioducing failure of homotrans 
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plantation Oshima thinks that biochemical differences in the blood serum 
of the receiver act upon the graft m a way thus far unknown, producing 
degeneration, while a group of other factors leads to the occurrence of non- 
bacterial inflammation in the tissues about the graft, the result being necro- 
sis and elimination of the graft Schone thinks that necrosis of the graft is 
due to a toxic action in the tissue juices, accompanying local or general 
immunity to foreign tissue, or that the graft succumbs from inanition, owing 
to a lack of material necessaiy to life or to incapacity of assimilating neces- 
sary nutritive substances The fact characteristic in these cases is, that in 
the higher animals and even in those existing under parabiotic conditions, 
homotransplantation has not given better results when pei formed by free 
or pediculated plastic treatment 

The causes of failure in attempts at homotransplantation should doubt- 
less be sought elsewhere than m the blood, for clinical and experimental 
efforts at the implantation of grafts present biological proof which is more 
sure and more delicate than that derived from serologic analyses dealing with 
precipitins, iso-hemolysms and iso-agglutmins According to Ribbert and 
Ehrlich, the reason for favorable results obtained with homotransplanta- 
tion IS referable to biologic differences in the leucocytes of the indi- 
viduals concerned Eden remarks that the absence of positive results is 
due to alterations produced traumatically m the local agglutinative condi- 
tions of the substratum 

We are at least obliged to prolong as much as possible the life of the 
homotransplant Here the blood serum has a very important influence 
The studies made by Kubanyi and Jacob show that, even with explantation, 
various tissues remain alive for a longer time when placed in blood serum 
of the same group, surviving for seven to eight days, and perish sooner 
if placed in serum of a different group, m which they live only two to three 
days In cases of homotransplantation, Baetzner and Beck inject, in increas- 
ing doses, the serum of the donor and the extract of a given oigan, with 
the idea that in this way they may turn aside antibodies formed against the 
graft, the antibodies thus uniting rather with the serum and extract injected 
than with the cells of the homotransplant Such are some of the ways 
employed by students in seeking methods for prolonging the life of the 
graft Lexer was able to maintain graft-survival for eight weeks by adding 
the serum of the donor 

Others have succeeded in retarding the death of transplanted epidermis 
by employing metallic saturation Lehman and Tammaii made use of electro- 
collargol, while Tamman and Patrikalakis employed colloidal copper 

Experience has proved that if the superior cervical sympathetic ganglion, 
as well as a portion of the sympathetic trunk be removed, necrosis of the 
graft and healing of the wound occur more rapidly with homoplasty, but 
that autotransplants adhere much more exactly and with fewer difffculties 
Tinozzi explains this fact b}^ increased blood flow directed to the neces- 
sary point 
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Williams has lepoited the complelest case published concerning the 
preservation of an autotiansplanted giaft He describes the aspect of a 
graft thirt}^ years old, differing fioin the sui rounding tissues in that it was 
nnich less sensitive and much dryei than the surrounding parts It was, 
however, perfectly satisfactoiy fiom the esthetic viewpoint 

Summarizing, we may say that, although we do not yet know how to 
create conditions necessar}^ for assuiing the fixation of a homotransplant, 
we can nevertheless piolong its life b)' selecting suitable blood groups, by 
injecting the blood serum of the donoi and by applying metallic saturation 
to the graft iihile it is still alive 
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THE FUNCTION OF THE GALL-BLADDER 
By Joshua E Sweet, MD 
New Yoek, N Y 

Tins WORK M UDPO n\ k cirr of mbs john l givev isr sopport or sorgical heseabcii 

Some years ago I collected the inf oi mation which was then available con- 
ceining the gall-bladdei and was forced by the assemblage of facts to the 
conclusion that the gall-bladder is an organ of absorption I expressed my 
conclusion to the effect that the cystic duct is, undei normal circumstances, a 
one-Avay tube, “undei normal conditions, ivhatevei passes into the gall-bladder 
through the C3’-stic duct, nevei passes out again through the cystic duct” By 
this I did not mean that if, at laparotomy, the surgeon grasps the gall-bladder, 
and squeezes it with sufficient force, bile could not be forced out of the cystic 
duct If the surgeon, undei the same circumstances, should apply the same 
technic to the stomach, he (oi his anaesthetist) might conclude, with the same 
justification, that the stomach empties through the oesophagus 

The facts which led me to this conclusion were derived from the study of 
the embryologic histoiy of the oigan, the development of a remarkably dupli- 
cated and folded mucosa , the peculiar and striking blood supply, and the elab- 
orate and relatn’'el3r large lymphatic system , the parietal saccuh, and then 
apparent reaction to cholecystectomy, the relation of the musculai coat to 
the mucosa , the anatomical position , the broad attachment of the gall-bladdei 
to the undei sui face of the liver, and the two valvular structures at the out- 
let — the S-shaped curve of the cystic duct, and the curious valves of Heister 

About the same time as my own publication, papers were published by 
Halpert,^ and b3f Demel and Briimmelkamp,'^ in which similar conclusions 
were reached Halpert'^ is apparently, like myself, not yet convinced that the 
point of view is wrong 

Since that time a great number of publications have appeared, designed to 
prove that the gall-bladder does empty through the cystic duct I fail to find 
in any of them a suggestion of an explanation of why such a contrivance is 
necessary for digestion If the liver must provide a supply of concentrated bile 
for the beginning of digestion, why should not the salivary glands, the stom- 
ach, the pancreas, have similar provision^ Why do the processes of beginning 
digestion need a more concentrated or a different bile than the later stages 
of digestion^ 

Let us examine the methods which have been used in these studies which 
may be grouped under four general headings The method of direct observa- 
tion under varying physiologic conditions has been tried in every conceivable 
form The difficulties of this method are perhaps best illustrated by the fact 
that the most simple suggestion, ligation of the cystic duct, is impossible with- 
out interference with the delicate lymphatics which run along the cystic duct, 
or even a more serious invol vement of the blood supply of the gall-bladder 

* Read before the New York Surgical Society, May 8 , 1929 
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Any method of direct physiologic observation is open, therefore, to the basic 
criticism that abnormal factors are introduced Another form of direct obser- 
vation IS to kill the animal and examine the gall-bladder under varying condi- 
tions of digestion and so forth It is perfectly obvious that this method tells 
accurately only what one sees , if the gall-bladder is found empty and col- 
lapsed, that is all it will reveal It is to be noted in experiments of this type, 
repoited by Mann and Higgins,*^ that the gall-bladder was not found empty 
except in those animals which showed, by the injection of the lacteals, that 
absorption, in general, was in progress 

The second method, which has been very extensively used, is to introduce 
directly into the gall-bladder, at laparotomy, the iodized oil known as lipiodol 
This IS an excellent medium, from the standpoint of the radiologist, since the 
iodine content is so high that a very sharp contrast shadow is produced But 
it does not seem to have occurred to those working with it that it is an 
extremely poor medium for physiologic studies Lipiodol is not absorbable by 
any of the membranes of the body When introduced into a body cavity, such 
as the joint capsule or the pericardium, it remains, apparently, until it can be 
removed by a slow process of emulsification and phagocytosis The illustra- 
tions in a recent paper by Whitaker ® would indicate that lipiodol is taken 
up by the mucosal cells of the gall-bladder The fact that lipiodol would 
remain for so long a time in the gall-bladder, as shown by the experiments of 
Graham and his co-workers,'’’ raises the question of whether one should inter- 
pret these illustrations in Whitaker’s paper as a real absorption, or as an 
attempted absorption which results m a complete plugging up of this channel 
Therefore, I contend that the use of such a medium in the study of an 
organ ivhose function may be absorption, is just as unsuitable, just as incapa- 
ble of leading to correct conclusions as would be the filling of the upper intes- 
tine with bird shot, as a method of inquiring into the function of the upper 
intestine Such a filling of the intestine with small particles of lead would 
undoubtedly give a beautiful contrast shadow, and would undoubtedly lead 
to the conclusion that the intestine is not an organ of absorption 

The third method of study has been with the use of the dye devised by 
Graham for cholecystography This method has many advantages, since the 
dye can be introduced into the gall-bladder through normal channels, that is 
without disturbance of the conditions normal to gall-bladder function Yet 
there are certain peculiarities of this method which have not been evaluated 
in the interpretation of results It is a perfectly obvious clinical fact, as seen 
from the oral administration, that this dye can be taken up from the intestine 
into the circulation, from which it is, more or less, specifically removed by 
the liver and excreted into the bile stream It is equally obvious, from the 
clinical facts, that after intravenous administration the dye follows this same 
route The specific value of the substance depends upon the following of this 
route Gaming entrance to the gall-bladder, the iodine present m the dye m 
the gall-bladder casts a shadow on the X-ray plate Now, if absorption is 
going on from the gall-bladder— and no one doubts that absorption of water 
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IS taking place, since piobably the oldest known fact conceining the gall-blad- 
der IS that the bile in the gall-bladdei is more concentiated than the liver 
water soluble material, such as is Giaham’s dye, would pass out 
in solution in this watei This absoibed dye, leaching the circulation would 

naturally follow the same path , , . i r i lo , 

I believe this is the explanation of the expeiiment which led Cophei to 


the conclusion that the gall- 
bladder must empty thiough 
the cystic duct He found 
that the shadow persisted 
after the ligation of the 
common duct because, he 
concluded, it could not es- 
cape, under these circum- 
stances, from the cystic 
duct I believe this expeii- 
ment can be explained as a 
constant cii dilation of the 
dye, from gall-bladdei to 
blood stream, to liver and 
back to gall-bladder, as well 
as by the inability of the dye 
to pass out of the ligated 
common duct 

Let us repeat this ex- 
periment by intioducing 
into the gall-bladdei a sub- 
stance which, if absorbed, 
would pass out of the body 
through other channels than 
the liver, simply filling the 
gall-bladder, at laparotomy, 
with 10 per cent sodium 
iodide, and, at the same 
time, ligating the common 



—Schematic diagram See text 


A dense shadow of the gall-bladdei appears, and iii one experii 

ipeared at the end of one hour ,, n ,i jpj. jc 

)r, let us slightly modify Gopher’s koarotoniy ^he common 

i with a suitable solution of Graham s dye a p enters 

.s fed below the cyst.c duct, but above a duct 

:ommon duct from the lowest lobe of the ivei attached 

le common duct is introduced a cannula to w i „ndei the conditions 

le gall-bladder shadow is disappearing by a ^ circula- 

rs experiment, a certain amount of dye will be shunted out 

^ A -4 
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tion into the lobe connected with the rubber bag, and after a time the iodine 
should haA'e more or less disappeared from the gall-bladder, and be present 
m the rubber bag 

The details of this experiment are shown m the schematic diagram 
(Fig i), and the results as detei mined by quantitative analysis of the con- 
tent of gall-bladder and rubber bag in two experiments are given m Table I 


Table I 




Amount of Iodine 
Injected into Gall- 
bladder (Milligrams) 

Iodine Recovered 
in Gall-bladder 
(Milb grams) 

Iodine Recovered 
in bag (Milligrams) 

Shadow of Gall- 
bladder disappeared 
at (Hours) 

Dog No 


330 

21 

108 

24 

Dog No 


330 

37 8 

III 

26 


Therefore it seems evident that the very peculiarities of the iodized phthal- 
ein, paiticularly the absoiption from the intestine into the circulation, and the 
moie or less specific excretion from the circulating blood by the livei cells, 
compel the lecogiiition of the fact, that the inlei pretation of experiments using 
this dye IS not as simple as it might seem 

Theie is a furthei condition m the gall-bladder which has not been con- 
sidered, but which ceitamly enters into the problem of interpretation It is, 
^^hen all is said, a gratuitous assumption, that the shadow seen m the X-ray 
IS necessarily a shadow of the entire gall-bladder at the particular moment If 
the dye in the gall-bladder were uniformly distributed throughout the gall- 
bladder then the shadow cast b}'' this dye vould repiesent the state of the 
filling of the gall-bladder at that particular moment If, however, the mole- 
cules of dye were not freely movable throughout the gall-bladdei content it 
IS conceivable that a greater concentration of dye might appear in some poi- 
tions of the content than in others The shadow cast upon the X-ray plate 
would, therefoie, not represent the actual size of the gall-bladder, but only the 
shadow' of that portion of the bile wdiich contained the iodine in a gall-bladder 
otherwise filled wnth bile not containing iodine, or wnth bile containing iodine 
in concentration insufficient to cast a shadow' 

I believe that such conditions are actually present in the human gall-bladder 
111 most cases These conditions aie not present in the dog’s gall-bladder If 
one follow's the disatipearance of dye from the dog’s gall-bladder, and in some 
luiman cases, it is seen that the shadow' does not grow smaller, the density 
remaining the same, but the shadow' remains of the original size, w'hile the 
density of the shadow' becomes less and less until it disappears from view' 
It seems to me impossible to explain this phenomenon by any theor}' of elas- 
tic recoil or muscular contraction of the gall-bladder A washing-out process, 
such as has been suggested, an alternate flow'ing m and flow'ing out of bile, 
might perhaps permit such a result 

On the other hand the usual pictme m the human being is haid to lecon- 
cile with any washing-out theorj The characteristic and striking feature of 
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the disappeaiance of the ' 
dye from most htunaii 
gall-bladders is that the 
shadow diminishes in swe. 



retains the original den- 
sity, but also preserves, in 
miniature, the contoui of 
the original shadow I 
cannot imagine any 
method of emptying, such 
as muscular contraction 
washing out, elastic recoil, 
which would give this 
striking result, the only 
method which could ac- 
complish this is the method 
of uniform absorption by 
the entire inner surface of 
the organ Elastic recoil 
would change the shape of 
the shadow, washing out 
would disrupt its regular- 
ity, muscular contraction 



Fig 2 — See te\t 


would compel the final shadow to be a shadow of the infundibulum and 


Fig, 3 — See text 



neck of the gall-bladder 
Absorption of iodine 
taking place uniformly 
from the entire periphery 
of the bile contained in 
the gall-bladder would ex- 
plain both types of dis- 
appearance of the shadow, 
the type characteristic of 
the dog, and the type com- 
monly seen in the human 
being, the difference de- 
pending solely upon the 
physical character of the 
bile contained in that par- 
ticular gall-bladder Dog’s 
bile is a comparatively thin 
solution Human gall-blad- 
der bile IS a viscid colloid 
suspension In thin bile 
the molecules of dye can 
move with sufficient rapid- 
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ity to keep pace with the rate of absorption Molecules of dye suspended in 
human bile are not free to move readily Absorption from the periphery of 
such a colloid suspension would permit the appearance of a shadow retaining, 
m miniature, the original form and original density Such colloidal suspen- 
sions can be produced experimentally by filling the gall-bladder of the dog 
with dye suspended in gelatin, and such an experiment at least demonstrates 
the possibility of the theory In Fig 2 is shown an X-ray of the gall-bladder 
of the dog filled with dye suspended in a mixture of gelatin and agar After 
several hours the shadow has diminished as shown in Fig 3 The autopsy at 
this time reveals a gall-bladder of the original size and shape, which, on being 
removed from the body and X-rayed, shows an irregular dense shadow much 

smaller than the actual 
, size of the gall-bladder 
j (Fig 4 ) 

j If absorption is con- 
I stantly going on, why 
t does not the shadow of 
1 the gall-bladder disappear 
1 during fasting^ What is 
' the effect of the fat meal ^ 
I wish to make it very 
* clear that the explanation 
for both phenomena — the 
persistence of the shadow 
during fasting, and the effect of food, particulaily fat, is to be found m the 
very peculiarity of the iodized phenol phthalein, which makes it of clinical 
usefulness, 1 e , its absorbability into the circulation from either the intestine or 
the gall-bladder, and the more or less specific removal from the circulating 
blood by the liver cells The dye is being brought to the gall-bladder under 
the conditions of fasting, just as rapidly as it is being removed from the gall- 
bladder by the process of absorption Therefore there is no apparent change 
in the shadow during fasting When food is introduced into the intestine, the 
sphincter of Oddi relaxes, the dye-contaimng bile runs into the intestine 
instead of the gall-bladder It must be changed m the presence of food and 
digestive secretions into a non-absorbable form This must be the case from 
the well-known fact that if the dye is given with food no gall-bladder 
shadow appears 

Food then, especially fat, accomplishes three things — opens the common 
duct, breaks the circuit of dye from gall-bladder to blood, to liver, and back 
to gall-bladder and changes the dye in the intestine into some form or combi- 
nation such that it IS now not absorbed by the intestine 

The fourth method which has been used to study the gall-bladder function 
IS the combination of the Graham dye, with the method of biliary drainage 
devised by Lyon In a recent paper Lyon published results obtained by this 
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method, which he believes satisfactorily settle the problem that the gall-blad- 
der does empt}^ through the cystic duct 

Let us take the first six cases from Lyon’s table, the lesults of which he 
considers entirely satisfactory, together with one case from his second table 
which enters largely into his discussion of his results, and let us carry Lyon’s 
own figures on to their logical conclusion (Table II ) He gives the amount 
of iodine found in each of his bile fractions, and also the total amount of bile 
recovered in each fi action A simple multiplication gives us the total amount 
of iodine recovered 


Table II 


3 5 grams or 3500 milhgrams dye given to each patient, in capsules Dye contains 60 per 
cent iodine, therefore each patient received 2100 milligrams iodine 


Case 

Number 

Reduction in 

Size of Shadow 

Iodine Milli- 
grams per Cubic 
Centimetre 

Cubic Centimetres 
of Bile 

Milligrams Iodine 
Recovered 

Total Iodine 
Recovered 

‘‘B’ 

'C’ 

“B 

“C ’ 

'B 

‘C’ 

Milligrams 

95096 

Complete 

4 2 

2 5 

120 

210 

504 

525 

1029 

95105 

it 

9 6 

0 42 

100 

300 

960 

126 

1086 

95134 

it 

6 4 

3 2 

140 

500 

896 

1600 

2496 

95136 

tl 

8 4 

0 8 

192 

476 

1612 8 

380 8 

1993 6 

95137 

“ 

3 4 

I 3 

125 

400 

425 

520 

945 

95 I 7 J 

“ 

9 5 

I I 

175 

750 

1662 5 

825 

2487 5 

95172 

K after B D * 

19 6 

3 2 

100 

400 

i960 

1280 

3240 


Duration of drainage averaged three hours and ten minutes, although in most cases 
all of the “B” bile was recovered within the first ninety minutes 

*B D indicates reduction in size of shadow after biliary drainage 


It must first be remembered that Lyon gave each of his patients in these 
experiments three and one-half grams of dye, and that the dye contains 
approximately 60 per cent of iodine Therefore each patient received 2100 
milligrams of iodine In the first, third and fifth cases in which I have carried 
out these simple calculations the “C” bile contains more iodine than the “B” 
bile If the “C” bile is liver bile, whence comes this iodine^ In the third and 
sixth cases Lyon has recovered more iodine than he fed his patients And in 
the last case which I have taken from Lyon’s second group, the figures show 
that he has recovered 3240 milligrams of iodine, after giving the patient only 
2100 milligrams, and 111 addition he states that m this case the shadow of the 
gall-bladder, after biliary drainage, had been 1 educed to only one-half the 
original size 

But granting the correctness of the observations of Lake and l^yon, 
that there is more iodine in the so-called “B” bile than in the so-called C 
bile, it does not necessaiily follow that this iodine comes directly from the 
gall-bladder If absorption is going on, it will naturally be more rapid if the 
gall-bladder is entiiely filled with the dye, since the total surface upon which 
absorption is acting will be much greater Therefore, the amount of ye 
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excreted by the liver jn the early stages of absorption from the gall-bladder 
would be greater than in the later stages, but since the source of the iodine is 
the same, the “C” bile also contains iodine 

I stated at the beginning that one of the faults I find with the theory that 
the gall-bladder empties a concentrated bile into the intestine at the beginning 
of digestion is that no one has offered a suggestion as to the purpose of such a 
scheme You may, therefore, properly ask me now, what do I think would be 
the purpose of an absorptive function of the gall-bladder? For some unex- 
plained reason the body carefully conserves certain of the bile constituents , 
the bile acids are quantitatively returned to the body , cholesterol is apparently 
carefully conserved The liver is secreting constantly, but between the periods 
of active digestion there is no reason for bile to flow into the intestine, and 
possibly the resting intestinal mechanism is not in position to carry out this 
conservation of biliary constituents I therefore suspect that the function of 
the gall-bladder is to receive and return to the body the bile which is formed 
during the intervals between active digestion, the purpose being to conserve 
these biliary elements during a period when they might otherwise be lost 

It IS possible that the essential function of the gall-bladder is to carry out 
this same process during the months of foetal life, when no digestion is going 
on in the intestine Such a concept would explain the occurrence of icterus 
neonatorum , the foetal bile circulation through the gall-bladder continues, but 
the bile pigments are not removed from the foetal circulation by the placenta 
Therefore, a jaundice occurs until the introduction of food into the intestinal 
tract opens the papilla of Vater 

Such a concept might explain the fact that foetal blood regularly shows a 
hyperbilirubinemia It would explain the physiologic hyperbilirubinemia of 
pregnancy as well as the steady increase of bile salts in the blood of preg- 
nant women , herein might also be found, possibly, an explanation for the 
well-established relationship between pregnancy and gall-stone formation 
That the gall-bladder absorbs is admitted by all , that the gall-bladder can 
absorb all the biliary constituents is proven by the hydrops of the gall-bladder , 
that the rate of absorption is very rapid is proven by the experiment I have 
shown you with sodium iodide The shadow of a gall-bladder filled with lo 
per cent sodium iodide, and with the common duct tied can completely disap- 
pear 111 an hour 

I have hesitated for a long time to insist upon my point of view in the 
face of so much work which seems to have satisfied everyone, because it per- 
haps makes little difference in the interpretation of the results whether the 
gall-bladder empties through the cystic duct or not Nevertheless, the evalu- 
ation of so important a method as cholecystography, and the determination 
of the indications for surgical interference must, in the end, rest upon a basis 
of physiological fact 

If the gall-bladder empties through the cystic duct, the element of “stasis” 
enters into the problem of gall-stones If the gall-bladder is an organ of 
absorption, gall-stones will appear, if this absorbing mechanism is incompe- 
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tent, as in cholecystitis , or, if the mateiial coming to the gall-bladder is abnor- 
mal, that IS, non-absorbable And then we will have what the surgeon not 
infrequently sees, and what is so often found in the autopsies of people past 
fifty )^ears of age — gall-stones in a pei fectly normal gall-bladder 

It will then have to be admitted that gall-stones are not necessarily a 
product of the gall-bladder, — m fact are uncommonly a gall-bladder product , 
and, therefore, the removal of the stones, oi the removal of the gall-bladder, 
will not necessarily cure the patient of his basic disease 
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TEMPORARY BILATERAL ABDUCTOR PARALA'SIS WITHOUT 
NERVE INJURY AFTER THYROIDECTOMY * 

By Fred W Rankin, M D 

OF Rochester MrM>f 

FROSt THE DH IRIOV OF SURCERl OF THE MAF O CLINIC 

To INJURE one recurrent laryngeal nerve during resection of the thyroid 
gland IS an unfortunate accident, to injure both nerves is a tragedy To 
have bilateral abductor paralysis develop post-operatively, when an immediate 
check on this condition of the cords has shown that the nerves had not 
suffered direct surgical trauma, is a disgreeable and unhappy incident, and 
yet, withal, endurable 

In the goitre service at The Mayo Clinic, in the last two years, during 
which 4249 thyroidectomies have been performed, post-operative bilateral 
paralysis of the cords, without injury to the nerves, has been observed in 
two cases, as proved both by tests of the cords immediately after operation, 
and by the subsequent clearing of the undesirable complication Occasion- 
ally, despite utmost endeavors to control the technical stejis of thyroidectomy, 
surgeons are unfortunate enough to injure one recurrent laryngeal nerve, 
with resultant paralysis of the cord on that side Injury of both recurrent 
laryngeal nerves should never occur I have not encountered such a com- 
plication in my service 

The most significant technical features of thyroidectomy are avoidance 
of injury to the recurrent laryngeal nerves and establishment of accurate 
hemostasis The two steps are so intimately associated that the type of 
technical manceuvre is modified to avoid the one and to accomplish the 
other That is, in The Mayo Clinic it is the custom to perform subtotal 
thyroidectomy, with removal of the isthmus at the same time, but the opera- 
tion IS done as double lobectomy in one stage, with the assurance that after 
removal of the first lobe the nerves have not been injured, as is evidenced 
by the type and pitch of the patient’s voice on speaking or coughing Ade- 
quate exposure and satisfactory mobilization allow resection of the lobes , 
tbe operation is carried out entirely above the level of the trachea, and a 
nerve is rarely injured by the clamps which are applied for hemostasis I 
believe that a nerve is injured most often following some type of haemorrhage, 
either venous, or the more alarming arterial haemorrhage which sometimes 
occurs from breaking oft the mam trunk of a vessel such as one of the 
inferior thyroid vessels , this is more likely to occur in arteriosclerotic per- 
sons When such haemorrhage occurs, one has an almost uncontrollable 
desire to grasp the tissues around the bleeding point with one or many 
forceps and this frequently results in injury to the nerves It is a better 
plan quickly to press the fingers or a gauze spo nge into the neck to hold the 

* Submitted for publication August 19, 1929 
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liffiiiiorrhage, removing tlie piessme slowly and securing the single bleeding 
point, or if the hiemoiihage is aiteiial, to hold the pack tightly in the neck 
with one hand and go back to the souice of the inferior thyroid vessel near 
Its origin from the thyroid axis, securing the mam trunk with a single 
ligature Such a piocedure avoids dnect surgical trauma to the nerve but 
may result in indirect trauma from the pressuie or subsequent inflammatory 
reaction m the neck, secondaiy to the necessaiy surgical insults to control the 
hsemorrhage To proceed with resection of the second lobe without know- 
ing the condition of the nerve on the fiist side, courts bilateral paialj^sis, 
although, foitunately, this occurs m only a small percentage of cases, and 
usually m the hands of inexperienced operators However, to avoid one 
such tragedy, I am convinced that the type of manoeuvre just described is 
most satisfactory 

Examination of the vocal cords prior to opeiation is always essential 
and should never be forgotten by either clinician or surgeon It is entirely 
unpardonable to perform tltyroidectomy m any case without full knowledge 
before operation of the condition of the vocal cords Examination of the 
cords as a routine prior to operation has elicited the fact that a small per- 
centage, about I per cent , of persons as they appear for the examination 
of conditions not i elated to the thyroid gland, have unilateral paralysis of the 
vocal cord 

In two cases, alistracts of which are appended, operation was earned out 
in the usual manner, that is by double resection and removal of the isthmus 
Prior to operation, examination of the cords by the lai yngologist showed 
them to be moving noimally in both patients The immediate post-operative 
examination likewise showed both cords to be moving normally There was 
no evidence, either when the patients were on the table or immediately aftei 
operation, that the recurrent laryngeal nerves had been injured Twelve to 
twenty-four hours later, aphonia, dyspnoea and difficulty and choking on 
swallowing called attention to a condition which was of varying intensity m 
both cases, depending on the amount of encroachment on the air space 

It IS interesting to speculate on the reason for the appearance of tempo- 
rary bilateral abductor paralysis m these two cases m which direct injury 
to the nerve, the usual cause, can be so definitely ruled out The most likely 
explanation, I believe, is that oedema or reaction in the tissues occurred m 
immediate juxtaposition to the nerves, secondary to the necessary surgical 
trauma of mobilization of the thyroid gland The gland in both cases was 
rather high-lying, and mobilization of the upper pole was peihaps accom- 
panied by more reaction than is usual because of the difficulty m dislodging 
it downward It is my practice m removing the thyroid gland to bi ing down 
the upper pole, sever it between clamps, and then, with a finger behind the 
gland, elevate it and at the same time press it mesially so as to control oozing 
from small branches of vessels not caught by the hemostats Perhaps t ie 
linger manipulation around the inferior constrictors of the larynx an t le 
pressure on the posterolateral tissues of the gland itself and m the mime late 
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neighborhood of the nerve resulted m an excessive amount of reaction with 
subsequent oedema and impairment of the function of the nerves Trauma 
to the nerves, which is made by pinching or ligation, presents an entirely 
different problem from that resulting in temporary paralysis of the nerves 
secondary to operation 

Judd, New and Mann, m 1918, reported the results of certain experi- 
ments of traumatizing and ligating the recurrent laryngeal nerve in dogs , 
they found that ligation of the recurrent laryngeal nerve with linen or catgut 
produced just as complete paralysis of the nerve on that side as did section 
Stretching of the nerve, similar to that which would be observed during 
operation and of the same intensity, did not impair the function of the vocal 
cords, but stretching over a longer period resulted m aphonia which, they 
believed, was due to the operative trauma rather than to stretching Pinch- 
ing of the recurrent laryngeal nerve with the hemostat produced only tem- 
porary paralysis and function was always restored, the length of time varying 
with the severity with which crushing was accomplished Function was 
restored usually within thirty days, but sometimes as long as two months was 
required These experiments seem to bear out the contention that the 
operative trauma and reaction in the tissues probably was the etiologic factor 
in these two cases of temporary bilateral paialysis Moreover, this experi- 
ence emphasizes conclusively, I believe, the contention that accurate knowledge 
of the condition of the vocal coids, both prior to operation and immediately 
after, is highly essential The vagaries of events connected with impairment 
of the nerves, and partial or complete paralysis following thyroidectomy, are 
still sufficiently unique to encourage report whenever an unusual event of this 
nature arises 

The checking or testing of the cords was characteristic in these two cases , 
111 one the cords moved normally immediately after operation and in the other 
they moved normally except for some sluggishness The fixation evidently 
came on slowly and progressively within the first t\\elve hours, during which 
time the symptoms appeared The height of oedema and dyspnoea was 
reached by the afternoon of the second day Regression and return to normal 
marked the course in each case, fortunately, and this is proof of the con- 
tention that interference with the function of the nerves was inflammatory 
rather than the result of direct trauma In neither case was there sufficient 
dyspnoea and evidence of tracheal obstruction to warrant tracheotomy, 
although, of course, this possibility was kept in mind constantly, and a 
tracheotomy set was maintained at hand The air space had been encroached 
on extensively in both cases and I should not have hesitated to perform 
tracheotom}'^ had cyanosis become pronounced or had stridor and labored 
respiration developed Early tracheotomy following thyroidectomy, regard- 
less of the cause of its necessity, is not nearly so hazardous a procedure or so 
prone to untoward complications as late tracheotomy Indeed, it has been 
demonstrated repeatedl)’^ that if tracheotomy must be done for obstruction. 
It should be done early, before the heart has become embarrassed by long, 
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continued laboi against congestion, with consequent depletion of leseive 
Both of the patients were placed in the oxygen chamber, which probably 
militated to a satisfactoiy outcome 

RcroRT or Casls — Casl I — A man, twenty yeais of age, came to The Majo 
Clinic May li, 1929 Three years previously a diagnosis of exophthalmic goitre had 
been made The patient presented the usual symptoms loss of weight (about eleven 
pounds), tachycardia, increased appetite, heat intolerance and insomnia The systolic 
blood pressure was 150 and the diastolic 80, the pulse was 84 and the tempera- 
ture 97 9° F 

The patient began taking iodine (Lugol’s solution) the day of his arrival May 13, 
the basal metabolic rate was -j-s6, and May 17 it was -{-22 The urinalysis, blood 
count, and the Wassermann reaction on the blood were negative 

The patient was admitted to the hospital Ma}' 21, and subtotal thyroidectomy was done 
May 22 Each lobe was about five or six times the normal size and the right lobe had 
a retrotracheal projection Double resection with removal of the isthmus was done, 
leaving glandular tissue on both sides amounting to about half of a normal-sized lobe 
The pjramidal lobe was well developed and was removed The muscles were not cut 
The pathologic report was hypertrophic parenchymatous thyroid gland with thyroiditis, 
graded i 

Following operation there was no unusual reaction, the temperature the following 
day rose to 101“ F and the pulse to 124 Immediately after operation both of the 
cords were moving but the larjmgologists noted that there was sluggishness on both 
sides Twenty-four hours after operation the patient began to have difficulty m swallow- 
ing, but there was no cyanosis or difficulty in respiration Examination of the cords, 
however, showed marked oedema, especially on the right side of the glottis, and both 
cords appeared to be fixed The left cord was abducted, the right cord was not satis- 
factorily visualized The patient was put in the oxygen chamber and his course was 
progressively forward from that point The pulse and temperature did not change 
markedly and two days later, on examination the oedema was clearing up , the cords 
were visible and moving slightly, and the breathing space was sufficient The patient s 
condition progressed favorably and he was dismissed from observation June I7) 
which time both cords were moving normally 

Case II — A man, thirty-three years of age, came to The Mayo Clinic June li, 1928, 
because of weakness, nervousness and loss of weight (about twenty-three pounds), and a 
two weeks’ history of palpitation and dyspnoea on exertion, and exophthalmos A diagnosis 
of exophthalmic goitre was made and June 12, the patient began taking ten drops of 
iodine three times a day (Lugol’s solution) The basal metabolic rate was -i- 4 ^ 

The patient was admitted to the hospital June 19, and June 22, subtotal thyroidectomy 
was done The lobes were about four times their normal size Double resection and 
partial removal of the isthmus was done, with preservation of glandular tissue on both 
sides amounting to about a fourth of a normal-sized lobe The muscles were not cut 
Pathologic examination showed a hypertrophic parenchymatous thyroid gland 

Immediately after operation both cords were seen to be moving normally ic 
following day difficulty in swallowing developed, as 111 the first case, and on ar>ngea 
examination movement was not visualized in either cord The lar\ngol^ists repor c 
that both cords were fixed but sufficient breathing space remained lere was no 
difficulty with the voice, with coughing, or with swallowing until twehe lours 
the operation It was believed that the late fixation was the result of hsemomage 
oedema along the trunk of the nerve The following day the laryiigo ogists repor 
that the cords looked wider, and that they were apparently about 50 or 0 pe 
normal Two days later, the breathing space was wider The patient ma e g 
progress following this and he was dismissed from observation Ju y 10, a w 
the cords appeared to be normal 
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OF TFIE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD MAY 8, 1929 
The President, Dr Edwin Beer, in the Chair 

FASCIA LATA TRANSPLANTATION FOR THE CURE OF VERY LARGE 
POST-OPERATIVE VENTRAL HERNIA 

Dr Walter M Brickner presented a rather stout man, forty-five years 
of age, who had been operated on six years ago for “chronic appendicitis ” 
Two weeks after leaving the hospital the man noticed a hernia in the scar 
Six weeks later the same surgeon attempted an operative repair but the hernia 
soon recurred Since then the patient had had intermittent attacks of abdom- 
inal pain and vomiting, lasting two to three days These attacks at first were 
several months apart but recently had become more frequent 

When first seen by Doctor Brickner, January 29, 1929, he was just get- 
ting over one of these mildly obstructive attacks His abdomen presented a 
six-inch longitudinal scar over the right rectus muscle, beneath and chiefly 
to the outer side of which there bulged a large, irreducible hernia In cir- 
cumference and m bulk this hernia would almost fill a derby hat Abdominal 
palpation was otherwise negative and so was the finding of a gastro-intestinal 
X-ray examination 

Operation was performed February 4 under spinal anaesthesia The scar 
was excised by free longitudinal incision The large sac was adherent to 
the abdominal aponeurosis on the right side and had to be dissected from it 
There was a very extensn^e deficiency of rectus muscle and aponeuroses 
Sill'll! intestines were fo.md densely and extensively adherent to the sac One 
loop of gut was sharply angulated by adhesions and it was released by divid- 
ing these No other adhesions were disturbed Only that portion of the sac 
wh’ch was not adherent to the intestines was resected, and the peritoneal 
opening was immediately closed The hernia was then reduced into the belly 
The lower half of the hernial opening was closed by kangaroo tendon sutures 
approximating the only layer of aponeurosis that was here present Closure 
of the upper half was accomplished by longitudinally incising the anterior 
sheath of the left rectus and reflecting the inner segment over to the right 
side to efiPect approximation There was thus accomplished a complete closure 
with a single layer of aponeurosis The deficiency of the second layer, how- 
ever was very large — occupying an area seven inches long and five and a half 
inches wide A fascia lata transplant, eight inches by six inches, was then 
cut from the outer and anterior aspect of the right thigh, through a long 
incision This transplant, which included much of the tensor fasciae femoris, 
was stitched snugly over the defect wuth twm row'^s of chromicized catgut 
sutures Both skin wmunds were closed wnth running silk sutures Hemo- 
stasis w'as perfect in both wounds, and onlj’- a few”^ vessels required ligation 
Perfect primarj^ union took place throughout The man was kept in bed 
nineteen days The abdominal w'all now appears solidly repaired He has 
no pain, or an}’’ other abdominal symptom and he suffers no inconvenience 
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whatevei from the loss of so a poilion of his fascia lata Indeed, it is 
of luteiest to obscive in these cases that so much of this aponeniotic covei- 
ing of the thigli muscles can be lemoxed \\ithoiit causing any functional 
disturbance, e\en when the tensoi fascue femoiis is also saciificed 


PERFORATED GASTRIC ULCER. CLOSURE MULTIPLE DUODENAL 
ULCERS PALORFXTOAn POS 1 -OPERATIVE VENTRAL 
HERMA. HERNIOPLASTY 

Dr Waltcr ]\I Bricknlk jnesented a man. ihnty-two yeais of age, who 
was admitted to his serMce at the Hospital foi Joint Diseases Deceinbei 28, 
1927. with symptoms of peifoiated gastiic ukei At opeiation a small hole 
was found in the anteiioi wall of the stomach about an inch and a half from 
the pyloiiis In the upper abdomen there was but a small amount of cleai 
gastric fluid, which was iemo\ed In suction The peifoiatiou w'as closed 
with two la}ers of absoi liable nneision sutuies 'i be wound, thiough the 
right rectus muscle, healed pci pinnom and on the fouitecnth daj’^ the patient 
was discharged, in good condition, to the Out-jiatient Depaitment foi fui- 
ther observation 

Soon, however he began to suflei fiom epigastiic pain aftei eating, wuth 
heart-hum and vomiting, so that about twm months aftei his discharge he 
was sent back to the hospital with a diagnosis of duodenal ulcei This W’^as 
confirmed by rontgenological e\amination wdnch sbow-cd. in all films exten- 
sive filling defects involving the Icssci curvatuie of the duodenal cap almost 
from its base to its apex The beginning and mid-poi lions of the second part 
of the duodenum w^ere dilated The stomach wms noi mal in size, shape and 
position and emptied m three houi s 

At operation March 30, 1928. again thiough the light lectus muscle, the 
Site of the gastric perforation showed only a fine scai The fiist poition of 
le duodenum, howfe^el. w'as now’ found much thickened and highly inflamed 
iis portion of the duodenum and a consideiable jiortion of the stomach 
(certainly including all of the antiuin p3don) W’ere lesected. and a letiocolic 
ps rojejunal anastomosis was made by the Polya method, absoi bable sutuies 

jCng used throughout Section of the duodenum show’ed tw’o disci ete, 
inflamed ulcers 

w post-operative day the patient wms vomiting and the skin 

^ reopened at its lowmi angle to evacuate a hematoma Theie- 
er the man did w’ell and w'as dischaiged healed, Ma}'- i, 1928 

nf continued under close observation in the gasti o-intestinal department 
ot the dispensary and ‘ 



^ ^er, an incisional hernia the length of the scar 
he had home from his work on a cold night about March i this year 

until r ^ pnni and vomited aftei eating, and this vomiting continued 
blood ^ readmitted to the hospital two weeks later He had noticed no 
lost foi^ '’’omitus nor had his stools been abnormal m color , but he bad 
die weight Under rest in the hospital, how^ever, the pain and 

W'as p ceased at once and dui mg a fortnight of observation the patient 
examinJt^^ ^ fluite liberal diet with no distress whatever Rontgenologic 
lynis- showed the remnant of stomach as a well-filled tubular organ 

slonia al ^ ^ mid-lme, a well functioning gastrojejunal 

most three centimetres m diameter at the right interior angle of the 
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stomach , promptly initiated emptying of the stomach, which was complete in 
three hours , no evidence of a marginal ulcer 

The man thought the hernia was chiefly responsible for his symptoms, 
and he requested that this be repaired 

For this purpose he was operated on again March 30, 1929 The skin 
scar, to which the peritoneum was adherent, was excised and the abdominal 
cavity was entered Extensive adhesions were exposed Because the patient 
had had but a short period of pain and vomiting in a year and had been free 
from symptoms for two weeks while resting in the hospital, and because the 
X-ray examinations gave no evidence of an ulcer or a mechanical defect, 
Doctor Brickner decided not to separate these extensive adhesions to explore 
the anastomosis, but to be content with the purpose of the operation — the 
repair of the hernia The peritoneum and the posterior sheath of the rectus 
weie easily approximated In the lower angle of the wound the anterior 
sheath of the rectus was reunited under slight, but not undue tension, with 
kangaroo tendon sutures The greater part of it, however, could not be 
closed except, perhaps, under great tension Accordingly, two longitudinal 
releasing incisions, about four inches long, were made, one on each side of 
the wound, through this aponeurosis, which then at once could easily 
be sutured 

Primary union followed, and a solid abdominal wall resulted The patient 
was discharged from the hospital seventeen days after operation, free 
from symptoms 

This man has, or had, then, two oval defects in his aponeurosis, made by 
the releasing incisions, through which the rectus muscle was left exposed 
As in the case of the previously presented patient with the large transplant 
from the fascia lata, this defect appears to cause no disturbance whatever 

The patient has not yet returned to work and has been until now in a 
Convalescent Home He reports himself a “feeling fine ” The tests of time 
and of work are yet to come 

Dr Seward Erdman added his testimony to Doctor Bnckner’s demon- 
stration of the repair of the mid-line hernia He understood that Doctor 
Brickner made use of Doctoi Gibson’s method of incising the fascia laterally 
so as to release it In a number of Doctor Erdman’s cases this has been very 
successful and he felt that one who has seen the results which can be accom- 
plished by a releasing incision 111 the sheath of the rectus will agree that it is 
very satisfactory While Doctor Erdman has used this method more 111 the 
epigastric region than in the lower abdomen, on two occasions he has used it 
below the umbilicus The defect left in the rectus sheath after operation, 
he agreed, is sometimes rather alarming to look at, but as m Doctor Bnckner’s 
case, it does not seem to impair the strength of the muscle wall While it 
IS ti ue that the muscle is left exposed at the site of the releasing incision, yet 
the defect eventually fills in with new fascia 

CONSERVATIVE SURGERY IN CHRONIC OSTEOMYELITIS 

Dr Walter IM Brickner said that last year he presented before this 
society some cases (Annals of Surgery, February, 1929) intended to dem- 
onstrate the value of conservative surgery m chonic osteomyelitis They 
were to show that m cases, for example, with sinuses or soft-part abscess, 
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rather than at once attack the bone bj a nioie oi less laclical osteotomy, it 
IS wiser to wait (so fai as the hone itself is conceined) until a sequestrum 
IS fully foinicd, and then meicly to icmove the seqnestium oi sequestia 
even though it leaves oaci hanging hone Contrai} to much teaching, the 
cavity in the bone, when iid of its dead content, often heals, and stays healed, 
without requiring the familiai “saucen/ation ’ 

Tonight he wished to illusliate liy tuo cases fiom among many the value 
in another phase of osteomyelitis — the chionic bone abscess — of a simple 
conservative operation w Inch foi moi e than ten yeai s he has advocated and 
practiced with uniform success. \i/. . diainage through a small dull hole, 
under nitrous oxide naicosis 1 Ins little ojiciation w oi ks equally \\ ell w hethei 
the abscess is medullan oi in the bone substance Of couise it is not intended 


for an abscess that is al- 
ready discharging tin ough 
the bone 


changes produced by Tic I — Bon> ank>losis of hip, with line osttoni>ditis (Note 
extensive osteomyelitis n»««lc nicomplctciy foimecl sequestra) 

areat^ There was evident no gross piocess needing attack Two small 

It Wa^d^^^ra'^ appeared to contain minute, incompletely foimed sequestra 
appeared^^^ 1 n° conseivatively, diaming abscesses as they 

they -vvo ^ such sequestia as formed to escape spontaneously if 

the Tiscf^f Accordingly, abscesses have been opened about four times in 

sinuses b Iwice with the escape of small bone fiagments The 

In healed and no abscess has formed for several months 
eases ^9^8, in the follow-up clinic of the Hospital for Joint Dis- 

"'orse at ‘^or^lained of persistent pain m the upper part of the left arm, 
iiounced + There was no redness, swelling or fever, but there was pro- 
^lop A d tenderness four and one-half inches below the tip of the acro- 
ej^aminatintf^^^^^^i abscess was made This was confirmed by X-ray 

, which showed an enlargement of the medullary cavity at the 
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level of tenderness, with encroachment, by bone growth, on the medulla 
above and below (Fig 2 ) Through a small anterior longitudinal incision 
centred four and one-half inches below the acromion, the humeius was 
exposed and entered with a one-eighth inch drill There escaped a dram or 
more of thick pus in which the staphylococcus aureus was found on smear 
and culture A rubber dam dram to the bone was inserted and the wound 


was sutured The pain ceased promptly, the dram was removed in three 
— , days, the wound closed, and there has 

been no recurrence of symptoms 
^ ' Case II — Another lad had been oper- 

heie a distinct small, oval aiea of erosion 
— a bone abscess (Fig 3 ) At operation. 
I this cavity was found to contain not pus, 

. j but broken-down bone and granulation tis- 

! sues, wdnch were removed and which 
“ , vielded living staphylococci aureus The 

Fig 2 — ‘\bscess of humerus Sequel ^ ® i i 

to osteom>eiitis of ilium (Same patient wouiid healed and there has been no recur- 

as in Fig I, one jear hter ) leilCe of local SyiUptOmS 

Discharged from the hospital in March 1929, the boy complained iii 
April of pain in the upper part of his left arm, severe at night, without swell- 
ing, redness, or use of ^ 


tempei ature There w^as < ^ 

exquisite bone tendciness ^ ^ ^ ‘ 

foul inches below the tip \ ' 

of the acromion A diag- ^ t ^ X ' 

nosis was made of chronic, , Xai ff *1 

piobably medullaiy, bone . I W 

abscess, wdiich was con- ^ 

firmed by rontgenogram 

tion as in the pieceding 
case w^as performed on this 
boy two weeks ago evac- 
uating thick pus, contain- 
ing living staphylococci, 
through a one-eighth inch 
drill hole Because the 

X-ra} film show ed bou} \ ^L. 

seiita in the abscess cav- 1 *11 rr tt ^ 

* , , ,, 1 J** 3 — ehronic abscess in patella (Case 11 ) 

it} a second drilling was 

made in the lower compartment but no further pus escaped — the cavity 
was single The skin wound has shown some infection but is now'^ healing 
The pain has ceased 
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It^\as mentioned in these cnsc<^ that the oi nanisms weie living, because 
\erv often these chionic hone abscesses aic stcnle Simple dull diainage of 
chrome bone abscesses, in which the patient is afebiile oi subfebiile, woiks 
as veil when the hacteiia aie h\ing, hut piobably attenuated, as wdien they 
are dead oi hare disappeaicd In those occasional, inoic acute oi moie actne 
cases, with fevei, freei di .image should be piorided 

Dr FrNwrcK Bh'kmw s.ud th.it in Relleruc llospit.al, man} of the 
patients upon whom ther opeiatcd ‘^omc \e.iis ago. befoie they took up 
consenatne methods, aie still sufteiing, foi the scais which aie adherent to 
the bone, 1)1 eak down fiequentlr and in thice cases the incluidnals had fiac- 
tiires, which were neccssai ih compounded Since thc) had taken upconseiva- 
tne treatment a maikcd impiorcment in the lesults could be seen ISIost of 
their cases had sccondai} opciations, a gieat main of these being foi can- 
ties in sclerosed bone In the last two oi thicc rcais thcr hare been ti eating 
these h) means of thc On tcchnu lemor- 
ing the loot and edges of thc cant}, and 
the skin being allorrcd to dioj) in as f.n 
as it would This rras diesscd aftci pack- 
ing the cavit} rr ith r asehne gau/e and a ■ 
circular plastci casing applied This rras i ‘ 
left on until the smell became unbcai.alilc > i 
He felt that while this method is not \ [ 
esthetic, the lesiilts rrcic good though the 
procedure seemed to him to be unsuigical 
In cases where secjuestia foimation h.id 
taken place, Doctor Dcekman agi ced rr ith 
Doctor Bricknei that a scquestium should 
not he remored until it had cntiicl} sep- 
arated and even rvent so far as to cxpiess 
an opinion that it should not be 1 emoved 
until nature had removed much of it by 

means of Dhap-nf'vfncic a* 4 — Clnomc mcdulhn -ibsccssof 

1 snC}tOSlS At iJellCVUe, they riplu hmiicms (Sune pci'ion as in Fig 

lar e ound that the longer a sequesti um ^ ^ 

IS left, the easiei it is to remove through a small incision, and frequently it 
can be teased out rvithout lemoving any moie of the coitex of the bone The 
ore one does to the bone, the moie scai tissue rvill foim, lesulting in lessen- 
ng the blood supply In those cases in rvhich theie are laige sclerosed bones, 
pecially if there is no subcutaneous tissue ovei them, the scais bieak dorvn 
ontiiiuously If tPe brought thiough rvith small scais, the after- 

n ts are very much better in evei y rvay 
ses Hrickner, m closing the discussion, said that chiomc bone absces- 

vid cincommon in cases of osteomyelitis and are not 1 ai e in indi- 

® have not been knorvn to have had osteomyelitis It is one of the 
gs to think of when an individual has persistent localized pain Indeed, 
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localized pain, often worse at night, is usually'the only subjective symptom, 
commonly theie is no fever, swelling, or redness Localized bone tenderness 
IS the only objective physical sign, and the diagnosis is confirmed by 
X-ray examination 

He felt that theie was another question worth discussing and that is, do 
these chronic bone abscesses represent continuing infection, or were they 
present in one phase or another at the time of the original infection^ He 
was inclined to think they were When, in acute osteomyelitis of one lione, 
a patient becomes infected with the organisms he often gets a shower of bac- 
teria 111 other bones, but these sometimes become attenuated and often only 
long after does local pain reveal the presence of a long-latent distant pus 
collection Curiously, at a time when the abscess first gives symptoms the pus 
majf be found sterile If systematic X-ray examination were made of all the 
bones in cases of osteomyelitis one would probably sometimes find — in fact, 
he has found — foci in other bones giving, at the time, no symptoms at all 
Primal y infection seems also the best explanation of chronic abscess in the 
oiiginal bone which, though residual from the acute osteomyelitis, first gives 
symptoms fifteen, twenty, or even forty years later 


TREATMENT OF POTT’S FRACTURE, WITH PERSISTENT DEFORMITY 

Dr Seth Millikfn presented a woman, thirty-seven years of age, who 
during the evening of February 9, 1929, slipped, injuring the left ankle She 
was seen by a competent surgeon who reduced a fracture m the left ankle and 
applied splints X-ray the next morning showed renewed displacement A 
second reduction was attempted and again splints were applied The displace- 
ment still persisting she came under the care of the reporter 

On the morning of February 13, under anjesthesia, a Steinmann nail was 
forced through the lower posterior border of the os calcis The nail was then 
attached to a cord laid through a pulley elevating the leg at an angle of about 
forty degrees above the level and fifteen pounds attached to the end of the 
cord, with the entire weight of the leg from below mid-thigh hung on the 
Steinmann nail The lower half of the Gatch bed was sufficiently elevated to 
support the patient’s buttocks and prevent sliding downward 

X-ray taken February 14 showed improvement in the position February 
15 showed partial reduction February 16 showed complete reduction with 
fragments in apposition and the lower margin of the tibia restored to nor- 
mal alignment 

B) February 20 all swelling of the foot and ankle had disappeared and 
the patient could voluntarily move the ankle through a range of about ten 
degrees The traction was reduced to ten pounds and the position lowered 
so that the lower part of the thigh touched the bed March 13 the nail was 
remo\ed after applying two lateral and a posterior splint from the toes to 
the knee March 15 both wmunds w’^ere scabbed, no discharge The patient 
was allowed to go home on crutches 

April 1 1 splints w^ere removed, fracture seemed perfectly united and firm 
As soon as splints w'^ere removed patient had voluntary motion between 
twent}-five and thirty degrees at ankle wnthout pain The inner nail hole 

958 



FUNCTION OF THE GALL-BLADDER 

was entirely healed, the outer hole showed small granulation She could 
rest the weight of the leg on the floor without pain 

Apiil 26 the patient telephoned she was walking with a chair in front of 

her without pain 

May 3 she walked without clutches, had twenty-five degrees range of 
motion in ankle-joint There is still considerable oedema of leg and foot but 
muscle tone is considerably regained Patient is shown twelve weeks from 
the time the nail was inserted 

Tins patient was shown becau'^e of the bad deformity caused by the 
fracture, the great difficulty m maintaining the reduction of the fragments and 
to show a method of obtaining a satisfactory reduction and result without 
suffering to the patient 

The reporter believed the disability resulting from an incomplete reduction 
m this type of fracture to be permanent This method, however, m two cases 
has given perfect reduction and function 

The continuous motion of a joint in which the articulai surfaces are 
involved in the lesion is of great importance m obtaining satisfactory function 
after the fragments are reduced 

FUNCTION OF THE GALL-BLADDER 

Dr Joshua E Sweet read a paper with the above title, for which 
see page 939 

Dr Charles E Farr, m commenting on the paper, said that he had never 
yet found at operation an entirely empty gall-bladder It is not rare to find 
the gall-bladder somewhat relaxed, as if the tension were moderately low, 
but there is nothing to suggest a contracture or spasm of a muscular organ 
Every surgeon knows that to empty the gall-bladder even with a normal 
cystic and common duct requires considerable pressure, far beyond the possi- 
iiilities of the thm-walled normal organ 

Doctor Farr questioned the sudden emptying of the gall-bladdei after the 
ingestion of the fat meal first, because at operation even after a hearty meal 
the gall-bladder is not found empty, and second, because X-rays do not reveal 
a stream of the opaque dye flowing into the common duct and duodenum He 
believes that Doctor Sweet is correct in considering the gall-bladder largely 
an organ of absorption 

Dr Seward Erdman said he had always believed the gall-bladder filled 
and emptied, and referred to an article published several years ago in the 
Journal of the Amencan Medical Association on some experiments by 
Japanese investigators which seemed very convincing The statement, he 
thought, was made at that time that wdiile operating on the human gall-blad- 
der, with a duodenal tube 111 the duodenum, the surgeons had seen the gall- 
bladder empty, when magnesium sulphate solution was injected through the 
tube as is done m the Lyon’s test Furthermore, when faceted gall-stones of a 
uniform size, color and consistency are found in the stools of patients, after 
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an attack of gall-stone colic, and when at operation, a few days later, the 
gall-bladder is found to contain identical gall-stones, it seems logical to con- 
clude that stones have passed from the gall-bladder to the intestine 

Clinically it is known that removal of the gall-bladder and its stones, m 
such cases, cures the patient m nearly every instance 

If it be assumed that gall-stones form primarily m the hepatic ducts, and 
pass thence into the gall-bladder, why does cholecystectomy cure the patient^ 
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THE PROBLEM OF RHINOPLASTY ' 

By Howard L Updegeaff, MD 
or HoLi.'i w ooD, Calif 

The problem of ihinoplasty is one of increasing interest because of the 
number of successful cases yearly being leported With the thought of 
further simplifying the necessaiy proceduies this papei is presented 

Historically, 1918 furnishes us with a dividing line In earhei years, 

Taliocozzi,^ Nelaton, Ombndanne and — — 

many otheis, without the benefit of | 
anesthesia, asepsis, and adhesive plas- 
ter, had developed the idea of the foie- 
head flap By 1918 the influx of wai 
facial deformities had created a re- 
newed inteiest 111 rhinoplasty, and 
caused the elevation of plastic surgery 
into a specialty pei se, 1 econsh itc- 
tive surgery 

The etiological factors necessitating 
rhinoplasty include lues, cancer, lupus, 
radium and X-iay burns, cancer pastes, 
plasters and acids, trauma, paraffin- 
omas and infections 

The preliminary considerations in- 
volving successful operative pioceduic 
depend first on etiology The amount 
of involvement of tissue and the con- 
dition of the remaining available recon- 
structive base demand consideration 
If one or both canthi are involved the Fic 
question of lachrymal duct treatment 
or obliteration arises Sex is important in that the mode of dressing the 
hair m the female ofttimes is the deciding factor of changing an uncoverable 
defect of the nose to a concealable one of the forehead Incidentally which 
way the hair is parted ofttimes decides the direction of the flap when the 
nasal defect is centrally located The psychology of the patient is vital A 
poor lesult will please one — an excellent result will offend another The 
glandular syndrome as reflected by temperament may be an index of not .only 
the patients’ cooperation but their healing power 

The type of skin is one of environment and age A majority of cases 
are those of cancer and lupus age or past A high forehead with receding 
temple hair is a distinct advantage m that the flap can be cut high and curved, 

'•‘Presented before the Holljwood Academy of Medicine, July 2, 1929 
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I — Tjpical case applying foi rhinoplasty 
Lupus vulgaris 
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Fig 2 — Cancer paste for supposed malignancj 


Fig 3 — Epithelioma — surgical removal Seem 
ingly small nasal opening due to falling in of 
tissue, most of which unavailable for reconstruc 
tion 





Fig 4 — Same case as Fig i Note amount 
of septum deficiencj 


Fig s — Same case as 2 Cancer paste has 
destrojed left nasal bone and lachrymal duct 
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Fig 6 — Same case as 3 Following surgical Fig 7 — Plaster cast of case in Figs i and 

removal of epitlielioniata 3 Sliows tinfoil on forehead designating amount 

of forehead skin necessary to form nose 



S Kote amount of canthus invohement Fig 9 — Note amount of tissue necessary to 

oame case as Figs 2 and s supply deficiency as indicated by modeling claj 

Same case as Figs 3 and 4 
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and skin taken from the temple area is more acceptable without hair as this 



portion of the flap forms the nose At 
least the bald-headed man has one 
thing for which to be thankful 

The amount of the nose to be recon- 
structed may seem at first glance to 
be small (Fig i ) Examination may 
leveal much thin scar tissue useless 
for attaching a flap The nasal arch, 
if persistent and high, may spoil the 
' line of the new nose to the extent that 
paitial removal is advisable The sep- 



Fio 10 — Glue cast of preceding cases I, 4 
and 7 Shows leather flap folded to mold colu 
mella and additional piece to demonstrate Wolf« 
graft lining 


turn IS not of gieat moment as the flap 
is not attached to it except at the 
columella and the profile deficiency 
(Fig 4) can in large part be supplied 
by the thickness of the free giaft used 
to line the flap as advocated by New ^ 
If poitions of both alie can be pre- 
served and utilized the attendant alar 
flan IS a very acceptable contribution 
The mental prepaiation of the 


patient is of importance as the average ihinoplasty will take three or four 


stages, extending over a period of three 


months The patient has no way of 
knowing or comprehending the amount 
of personal time given to detail by the 
surgeon Consequently, the thought of 
the financial outlay necessary for hos- 
pitalization influences many to the 
use of prosthesis or fuither attempts 
at healing 

A patient is naturally hesitant in 
starting on a prolonged period of hos- 
pitalization without some reassuiance 
that the etiological factor will not 
recui In lues, specific treatment mil 
be of value but not of necessity, inas- 
much as the necrotic bone and -septum 
are not replaced but rathei the defect 
covered Again, the tertiary stage of 
nhich the caries is indicative is not a 
stage necessaiih where absence of skin 



Fig II — Crinoline miy be used instead of 
leather to make trnl flap on glue cast 


healing and lowering of resistance to infection are especially evident Total 
rhinoplasties on luetic patients with a two plus Wassermann and no treatment 
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have been done succehbfully by Sheehan 
chance f oi pei manent i ecovei y accoi d- 
ing to Roen/ of Hollywood, thiough a 
special diet and a calcium foimula 
called “Mineialogen ” The cancel 
cases aie pioblematical, but usually ap- 
pear for opeiation wnth the deficiency 
from cancel iemo\al lather than fiom 
the growdh 

The lecjuest of an old photogiaph 
of the patient befoie the defoimit) 
took place sei ves not only as a psycho- 
logical stimulant, but as an aid foi 
modeling clay leplacement on the plas- 
ter cast made of the patient as a basis 
foi reconstruction 

The cast is made with the patient m 
a recumbent position United States 
Gypsum No i plastei is bettei and 
cheaper than dental plastei When the 
mold IS made a glue cast (Fig lo) 
should first be made before the final 
Glue Composition, Young Novelty Co , 


^ Lu])us vulgaiis cases have a good 



Tn. 12 — Fhp IS re\ersed, depending on location 
of deformity 


plaster cast The glue cast (White 
of Boston) selves as an actual model 


which can be sutuied, using thin leather foi the flap after measurements 
have been detei mined fiom the modeled nose on the plastei cast Ivy ^ 



following Blair’s suggestion, presented 
a suggested set of measurements 
for the aveiage flap wdnch may be 
modified to suit Smith ® m a late 
book presents a similar schematic flap 
with plan for figuiing measurements 
Smith IS also responsible for an impor- 
tant axiom that “reconstructive surgery 
is one field of endeavor m which pro- 
ciastmation is not a thief of tune ” 

Fii st Stage — Once the style and size 
of the flap having been determined by 
actual planning on the glue model a tin- 
foil pattern is worked from the leather 
flap and traced (methyl-violet 5 per cent 
in alcohol) on the forehead Due regard 


111 outlined Arrows demonstrate 

oicod supply Nasal, frontal and anterior temporal 
arteries 


is paid to blood and nerve supply (Fig 
13) m that the nasal, frontal and an- 


terior tempoial aiteiies aie preserved to supply the base The flap is now 
incised undei local or general anaesthesia, care being taken not to cut through 
the frontal or temporal muscles The anterior temporal artery at the distal 
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Fig is — Extra dosing incisions for lining graft 
plotted on abdomen 




J 

Fig i6 — Graft when cut shrinks on section 
ing Dotted lines indicate additional tissue to he 
remo^ed to insure closure Graft when remo\ed 
is placed cut side up on pith wood board and 
stretched to normal size with counter sunk pins 
at edfres It is then cut down to desired thickness 
with sharp cur\ed scissors or larpe scalpel Graft 
should be Kept warm and drv until read> to plant 
under flap If large and thick graft perforating 
will aid \1ab1l1t3 



hiG 17 — Same as previous cases len to four 
teen dajs after first stage operation Wolfe graft 
has been inserted under flap which has been 
eievatea and resewn 
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Fig i8 — Wolfe grift inserted and flui resewn 
Note necrosis distil end of flap due to hemitoma 
from cut anterior temporal iiterj An allowance 
for such contingencj is usually midc in the 
original plinning of the flap 



20 — Graft when cut shrinks to half size 
onouid have all fat and subcutaneous substance 
rcnioted before suturing to clean dry surface 
t^ote tint epithelnl side is down 



Fig 19 — Flap has been sectioned completely, 
but only pirt necessary for insertion of Wolfe 
graft elevated Xeioform gauze inserted tor 
aeration of flap and graft 



Fic a I — Flap and graft have grown together and 
are ready to be returned to nasal aperture 
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portion of the flap may or may not be sectioned at the discretion of theoperatoi 
Various men differ, some advocating waiting four to seven days, others 

section the anteiior temporal artery at 
once The problem is purely one of 
the length, size and condition of the 
flap and the size and position of the lin- 
ing graft to be insei ted 

Practically all authorities at the 
present writing are unanimous m 
agreeing that the delayed flap as sug- 
gested by Blair is the method of 
choice and, accordingly, the flap aftei 
elevation (Fig 14) is resewn to the 
forehead for a period of seven to 
twenty-one days 

The problem of lining the nose is of 
as much importance as is the sup- 
plying of a covering flap While the 
lining does not take on the physiological 
functions of the missing mucous membrane, it, however, greatly prevents 
contracture and supplies early healing The question of a lining, whether of 
Thiersch or Wolfe giaft, for the upper portion of the nose not taken caie 
of by the infolding of the distal poition 
of the flap to form the necessary al£e 
and columellae, is entirely one of sup- 
plying the deficienc}^ thickness If a 
good amount of septum is present 
along with available alar tissue and 
columella, a Thiersch graft lining of 
the flap vill supply the need If the 
nasal tissue is totally gone or unfit for 
use, a thick full-thickness giaft from 
the abdomen (Figs 15 and 16) grown 
to the flap w'lll give several millimetres 
laise m the final result and supplv 
necessary strength to build a new colu- 
mella and ala nasie The general back- 




to make adiisable onh the outlining of 
the flap — omitting incision of the anterior temporal artery and elevating only 
the portion of the flap necessary to insert the graft for lining (Fig 19 ) 
Conserv atisni during the first stage of rhinoplasty w hen suggested by surgical 
judgment usuall} pajs accrued dnidends 

A, free full-thickness graft (Fig 20), used for lining, is best piotected 
from failure by careful expression of any blood clots between it and the 
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flap Small lubbei chains lemoved in twenty-foui to forty-eight hours if 
hemostasis is not satisfactoiy aie ad- 
visable The flap, mchiding giaft 
(Fig 21 ), is resiitured to the foiehead 
with No 7 black, twisted, pai affined 
silk, which passes thioiigh the flap, 
graft and foiehead skin It is then 
diessecl wnth 3 pei cent xei of 01111 
ointment and sea sponge model ate 
pressme foi five to seien days At the 
same time the foiehead flap is pie- 
paied, the necessaiy woik on the nose 
such as lemoval of old ci lists, infected 
areas scar tissue, and excess nasal 
aich is done A piopei cohmiellai 
base IS assuied, utilizing some of the 
upper hp if iiecessar}^ as the new colu- 
mella of the flap must have a secuie 
anchorage It is also impoitant that 
the airw^ays be subjected to such meas- 

111 es as wall insure then functioning 24 — Tube down forming new columella 

, ® md ala nasi Note Wolfe graft on forehead 

pioperl}^ followang the second stage supply tissue left for nose 

Sccovd Stage — Seven to fouiteen da)'-s later (with thiity as a maximum), 

the giaft having taken, the flap is again 
elevated and brought down over the 
nasal aiea (Fig 22 ) The aperture 
edges aie sectioned at right angles and 
undeicut sufficiently to prevent inver- 
sion of the scar The columella and 
ala nas£E are formed (Fig 23) and 
sutuied with catgut The flap is first 
attached at the glabella and then with 
inteirnpted sutures to the aperture 
No effoit need be made toward tubing 
as It wall tube itself m a few days 
Hasmoirhage from the tip of the flap 
during opeiation is an aid to prevent- 
ing congestion and an index of viability 
Hemostasis throughout is best con- 
trolled by pressure and hemostats 
lather than sutures, especially 111 the 
line of union Rubbei nasal splints aie 
inserted and changed as necessary to 
give open air passages and keep aim 
The foiehead skin deficiency may be supplied by a free fnll-thick- 
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Tir 25 -Note amount of pi ofile deficiency sup 
plied by tube 
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ness graft from the abdomen, arm, or 
thigh If deemed better a small Wolfe 
giaft, sized to fit the amount of tissue 
used on the nose, may be inserted m 
the foiehead wound and the flap, when 
returned, sutured to it (Fig 24 ) In 
cases wheie further plastic work is 
planned shortly after the return of the 
flap, the forehead may be allowed to 
gianulate m and grafted at that tune 
The tube while down must be 


I 



Tic 34 — I\inct\ ch^s following first stage 
case ns Tig i 


watched carefully It should be dressed 
daily and any small foci of infection 
* dealt with promptly Sutures are le- 
' moved in from one to three days A 
, ship of vaseline or xeroform gauze 
i IS usually all that is necessary for a 
j protective dressing 
I Thud Stage — After fourteen to 
, twenty-one days the tube is severed 
e (Fig 27) and returned to the fore- 
head (Figs 28 and 29 ) The upper 


nose IS then sutuied to fit Pei f orated nasal splints are kept in the nose for 


several weeks, day and night, and then 
only at night for a month’s tune 

The Wolfe graft for the forehead 
IS best taken from the soft hairless 
skin of the inner surface of the arm 
(Fig 30), thigh, or abdomen It is cut 
exactly to fit the forehead defect and 
dressed nith xeiofoim gauze and sea 
sponge pi essure, approximating twenty 
to thirt) milhmeties of mercury for 
fi\e to ten da}s Sutuies are removed 
as necessary Those showing pi essure 
necrosis or looseness are remoA’^ed at 
once 



Cartilage may be used to replace 
the septum deficiency if too pronounced 
a saddle nose results once repair is 
complete lion ever, it is best used 
after contracture is complete and swell- 
ing has disappeared 
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COMMENT 

The pioblem of total ihnioplasty then lesolves itself at piesent into the 
acceptance of the Nelaton-Blaii foiehead flap method The use of plastei 
and glue casts is advisable The lining of the new nose is supplied by 
Thiersch oi Wolfe giafts giown to the poition of the delayed foiehead flap 



Tig 36 — One hundred and twenty diys following Fig 37 — No cattilage has been used in either 
first stage Same as Fig 2 case Figs 34 or 36 


designed to cover the pioximal part of the nasal deficiency The alse and 
columella are formed by infolding the distal portion of the flap An ability 
to wait between stages until a blood supply sufficient foi the next stage is 
assured is a virtue to be cultivated 
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RESTORATION OF THE SUB-SEPTAL PORTION OF THE NOSE 

By Wl\dyslaw Dobrzaniecki, MD 

OF LmOW, PoLA^D 

FBOM TIIF SURGICAL CLIMC OF TIIF UNII ERSITl OF VW 6v, PROF 11 SCHRAMM DIRECTOR 

Destruction of the snb-septal portion of the nose may affect its cntaneo- 
memhraiious or its cartilaginous structure Lesions of these parts may exist 
by themselves or may be connected with other lesions of the lower part of the 
nose The lesions in question, however, commonly constitute deformities 
due to tuberculosis or syphilis The form of tuberculosis usually producing 
these lesions is lupus, which simultaneously affects the sub-septal region and 
the alse nasie and may more or less affect the upper hp Syphilitic destruc- 
tion is more profound and may involve 
the entire osteo-cartilagmous structure of 
the part 

Several operative procedures are avail- 
able for restoration of the sub-septal region 
All are based upon three essential methods, 
the Indian, Italian and French, which em- 
ploy plastic use of tissue for replacing the 
deficient substance A chronological study 
of the reparative methods m question 
shows that both the older and the modern 
operators prefer to use flaps taken from 
the immediate vicinity of the affected part, 
and usually from the upper lip The 
method of obtaining mateiial from parts 
distant from the lesion has been abandoned, on account of the extent of opera- 
tion required and the large scars thus produced, out of proportion to the 
area repaired 

In the Indian method, Dieffenbach employed a frontal flap, with superior 
pedicle, attaching its apex by an incision made in the upper hp This method 
has been quite rejected In utilizing the Italian procedure, Ch Nelaton 
repaired the sub-septal area by using a flap taken from the antero-mternal 
surface of the arm Labat obtained skin from the thenar eminence of the 
left hand 

Most of the modifications have been introduced by tbe French method, 
which einplojs tissue taken from the near-b}' parts Serre obtained a flap 
from that part of the upper hp corresponding to the naso-labial groove 
Blandin resorted to the same region, but used the entire thickness of the hp, 
leaving the pedicle superior so that, after fixation of the flap to the lobule 
of the nose, the mucosa of the hp was turned below' and outw'ard Lexer 
employed the mucosa itself, which w'as introduced by an incision made in 
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r G 1 — Loss of msal septum 
operation 


Before 


SUB-SEPTAL RESTORATION 


the uppei boidei of the naso-Iabial gioove Dupiiytren, Dielfenbach and 
Nicoladoiii employed cutaneous flaps from the upper lip which were hori- 
zontal or oblique below Szymanowski and Dieffenbach applied flaps taken 
from the back, oi ndge, of the nose Raoult and Demons used two lip-flaps, 
and Pa}r employed two flaps taken from the naso-genian folds Lossen 
and Mikulicz took their flaps fiom the borders of the alae nasse in special cases 
Any of these methods may be practiced, provided the defect in the sub- 
septal region include only its cutaneous and membranous portion With more 
extensive lesions, flaps taken from the soft parts themselves are insufficient, 
because the consequent retraction deforms the lobule of the nose For this 
reason, the i epaired sub-septal region is supplied, in suitable cases, with more 
effective support, formed from bone or cartilage With this object in view, 
Hildebrant formed an osteo-plastic frontal 
flap, conducting it through the nasal cavity 
by means of an incision made in the ridge 
of the nose Hacker advises a bony frag- 
ment taken fiom the excavated border of 
the piriform orifice Joseph obtains an 
osteo-penosteal graft from the tibia, in- 
serted into the upper hp before it is 
severed For the same purpose, he em- 
ploys cartilage taken from one rib, or from 
the auricle of the ear In special cases, he 
even takes cartilage from the alse nasae, in 
a procedure which he calls rhinometathesis 
Plastic methods of this kind have also util- 
ized the phalanges of the little finger 
(Leischner) or second toe, at first grafted 
into the palm of the left hand and used 
later for filling the defect in the sub-septal region, after the Italian method 
Removal of the nail before operation is evidently necessary Attempts at 
homo-plastic treatment resulted m complete failure (Leischner) 

Frangenheim used the lower border of the quadrangular cartilage with 
posterior pedicle covered, because of lesions present, with fully healed mucosa 
mutating the normal skin In another case, he used the vomer, which was 
trimmed suitably and lowered to the anterior nasal spine 

In our case, presenting a total loss of the mobile part of the sub-septal 
region and a partial defect m the cartilaginous and bony structure of the 
part, we used a combined method, taking a posterior flap from the mucosa 
of the upper lip, to constitute two-thirds of the sub-septal region, and an 
anterior flap from the skin of the vestibule of the nose, to repair the remam- 
mg third of the defect In order to piovide effective support for the repaired 
part and prevent retractile deformity of the lobule of the nose, we implanted 
a cartilaginous plate taken from a rib Following we give the details of 
the procedure 
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Operation was begun by instituting local anaesthesia at consideiable 
distance from the site of operation, in order that the oedema accompany- 
ing the anaesthesia might not produce defoimity at the operative site 
A lathei large flap was then taken from the mucosa of the upper hp, extend- 
ing only to its ruddy portion, its pedicle extending m width one centimeter 
on each side of the little central ridge leading to the vestibule of the nose 
The free apex of the flap was introduced through an incision across the 
naso-labial furrow Since the flap itself was too short and would cause 
deformity after suturing it to the lobule of the nose we took an anterior 
flap, mentioned above, from the skin of the vestibule of the nose This flap 
was so taken that its pedicle lay beneath the protuberance of the nasal lobule, 
the final position of the epidermal surface becoming external and turned 
below, while its raw surface lay above and interiorly, like the remainder of 
the posterior flap The two flaps were united at the site of contact b}'^ a 
few sutures of silk 

Into the sub-septal legion, thus lepaiied, was now intioduced a caitilagc 
fragment taken fiom the seventh right iib The graft must be removed with- 
out involving the entiie thickness of the costal caitilage This precaution 
permits avoidance of bleeding and risk of injuring the peritoneum 

In such cases as these, we always prefer cartilaginous grafts because 
they possess almost no blood vessels and are thus already accustomed normally 
to imperfect nutrition In this way, success of the grafting is much facili- 
tated Again, cartilage is eminently suitable for plastic uses It is easily 
shaped, may be perfectly modelled and becomes infected with greater diffi- 
culty than IS the case with bone Bony grafts, as we have found by studying 
our clinical material, is likely to be resorbed after a year if it is not placed 
in tissue resembling that of its original site, and depends upon the size of 
the graft more than do cartilaginous grafts 

The wound was healed, and the sutures weie removed, in twelve days 
after operation In the post-operative treatment, it is very important to 
remove the free secretion by means of inhalations and the use of a pro- 
tective ointment 

Opinions of various waters differ concerning the behavior of the mucous 
membrane, which is exposed to immediate contact with the air and con- 
stitutes tuo-thirds of the sub-septal region when the latter is repaired, as 
in our case Some think that the mucosa, when thus exposed to external 
agencies, becomes converted into skin, as observed sometimes in rectal or 
uterine prolapse Rollet states that the mucosa forming the external aspect 
of the flap becomes gangrenous in four days after operation, sloughs off, 
and leaves the surface of the mucosa to heal by granulation Otheis, such as 
Sedillot, Nelaton and Oinbredanne, believe that the mucosa undergoes no 
process of epiderinization essentially but that it remains thin and rosy and 
is constantly covered by exfoliating particles which are continually renewed 
In closing u e may state that the mucosa, as occurring in our case, assumes 
the character ol skin m time Only at the outset is it covered by free secre- 
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tion and exfoliation, due to iintation and to the changes in environmental 
conditions which it encounteis We have noticed similar changes m the 
mucosa, accompanying piolapse of the vagina Undei abnoimal conditions, 
the mucosa doubtless undei goes metaplasia The influence of external agents 
IS well known for its ability to induce metaplasia, as foi example, ni pigmen- 
tation of the skin, ossifying myositis, and conditions of analogous chaiacter 
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PARATHYROIDECTOMY FOR ANKYLOSING POLYARTHRITIS* 
By W a Oppel, M D , F R C S , Eng 

OF Leningrad, Hussia 


Or THE many pathologic conditions affecting the spinal column, two have 
been recognized for many years one, described by Bektereff, termed “stiffness 
or rigidity of the spine” and the other called by P Mane “spondylose rhy- 
somehque ” These conditions have been described in literature, being re- 
spectively termed Bektereff’s disease and Strumpel-Marie’s disease The 
symptom-complex of the two conditions considered differs in that in Bekter- 
eft’s disease there is to be noted a bow-shaped kyphosis of the entire spinal 
column, while in Marie’s disease the spine is fixed and erect, usually with an 
accompanying involvement of the hip- or shoulder-joints In the case of the 
former, there is merely a stiffness and rigidity of the spine, while m the 
latter there is a definite ankylosis, not only of the spine, but of the big joints 
of the extremities On careful investigation, the difference between these 
conditions is a question, apparently, of degree only This was pointed out by 
Turner of Leningrad after having studied many preparations of bones he had 
acquired following the deaths of patients suffering from these conditions He 
was able to demonstrate conclusively that if prolonged enough the condition 
described by Bektereff finally ended m an ankylosis of the spine Various 
combinations of stiffness and partial immobility in both the spine, hip, 
shoulder-jomts and ribs have been noted by many observers Indeed some 
of the cases I have observed have gone so far as to have complete involvement 
of all joints of the body Therefore, the difference between the two conditions 
is quantitative rather than qualitative Before reaching the final stage 
described by Mane they all jiass through the stages first of interference with 
mobility on to complete immobility and finally ankylosis It is, therefore, 
suggested that in referring to these conditions a term be used to cover both, 
such as ankylosing polyarthritis 

It appears evident to me from observations that the kyphosis spoken of by 
Bektereff is a distortion of the spine, due to the fact that the patient suffering 
from this condition is still able to walk and work, and that the spine takes 
this curvature due to the weight of head and shoulders If, however, the 
patient is incapacitated and lies in bed continuously, the spinal column be- 
comes ankylosed in a straight or erect position In three cases under my 
personal observation, who were apparently suffering from Bektereff’s disease 
with kyphosis and were put to bed and treated orthopaidically under an 
amesthetic, the spinal columns were straightened and plaster-of-Pans cases 
applied for tA\o to three months When removed, the spines were ankylosed 

* Translated from the Russian by A S Kasatchenko, M D , of Montreal, Canada 
Read before the IX Congress of Phisicians at Quebec, Canada 
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m a straight position with a similar ankylosis of the hip-joints which had 
also been encased in the plastei 

Of these patients who have developed ankylosing polyarthritis, one is as a 
rule able to obtain a history of an infectional process such as scarlet fever, 
typhoid, spotted fever, acute suppurating osteomyelitis or gononhoea, which 
conditions have immediately pieceded the subsequent aifection of the spine 
and of the other joints It is interesting to note that although these conditions 
are appaiently an infection of the joint following acute inflammatory condi- 
tions, sometimes chronic, suppuiation does not develop and cause localized 
joint abscesses but meiely tei inmates in an ankylosis of the affected joint 
Puzzling also is the explanation of why some of the patients so affected have 
their joints finally ankylosed while others do not have this condition occur 

Doctoi Belsgorodsky m making detailed and analytical examinations of 
his patients suffering from ankylosing polyarthritis discovered in all of them 
an increase of the calcium content of the blood, while Doctor Schraer noted 
that ordinarily such patients had a reduced electro-excitation of the muscles 
and Doctor Demidovskaya stated that he had noted m many an increased 
viscosity of the blood In the recent data supplied by Doctor Samarm he 
noted that in 26 patients, whose blood had been examined, 19 showed a 
lymphocytosis as high as 50 per cent , of 14 patients examined, ii showed 
an increased viscosity of the blood, using the apparatus of Litchikowsky, 
based upon the time of 5 seconds as normal In these cases it frequently 
reached 6 to 7 seconds On the basis of 4 milliamperes electro-excitation, 
out of 22 patients, there were 19 who showed a reduction from 5 to 10 
milliamperes In 42 patients in which the calcium content of the serum was 
determined, 28 showed a definite hypercalcasmia, while 14 had a normal 
calcium level Assuming between 9 and ii milligrams of calcium as the 
normal, the contents of these varied from between 6 and 15 milligrams per 
cent , out of 29 cases in whom the potassium content was investigated, 
7 cases showed it inci eased (from 29 to 37 milligrams per cent and in 3 
cases It was lowered (from 13 to 16 milligrams per cent ) In the remaining, 
It was normal, indicating that there was no sharp change in the level of the 
potassium Finally it was noted by Nekrasoff that the inorganic phosphorus 
was apparently increased while the organic phosphorus was normal or but 
slightly increased, assuming 2 8 milligrams per cent of inorganic phosphorus 
to be normal, while the average percentage in these cases examined was 3 43 
Therefore, it is to be noted that there is (i) an increase of the level of 
calcium m the blood, (2) a decrease of electro-excitation of muscles, which 
findings aie just the opposite of those in tetanus in which the calcium level 
IS loneied and the electro-excitation of muscles increased In tetanus, one 
notes cramps nhile in pol} arthritis there is a restriction or tightness or stiff- 
ness on motion If we consider tetanus as an expression of hypof unction of 
the epithelial bodies, then all of the above-mentioned findings in cases of 
ank> losing polyarthi itis Mould incline us to infer that ive are dealing nith a 
ln|KTf„iKt.on of the ep.thehal bodies What called my attention more par- 
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ticularly to the hyperfunction in these cases was the apparent deposit of 
excessive calcium formation at the foci of inflammation or m diseased joints, 
and because of the presence of which the inflamed joints pass into a stage 
of ankylosis after the preliminary stiffness 

Correlating the work of Colhp, who showed that the hormone of the 
jiarathyroid bodies increased the level of calcium m the blood, with the 
findings in cases of ankylosing polyai thritis, it appeared evident that my 
theory of hyperparathyi eosis received material support and that, theoretically, 
this condition is instituted thiough the infections preceding the development 
of the joint conditions developing in certain persons possessing a predisposi- 
tion or constitutional tendency to hyperparathyreosis 

Therefore it appeared to me a logical reasoning that m order to prevent 
the development of ankylosis or to eliminate preliminary stiffness, it was 
essential to dimmish the hypei calcacm a by destroying a part of the epithelial 
bodies which were causing this condition m the blood, which, as indicated, 
appears to originate in the parathyroids 

The operation is, as a rule, ordinarily done undei local aniesthesia, 
incision being made along the front edge of the right sternocleidomastoid 
muscle The inferior thyioid aitery is first identified and the parath}roids 
seal died for where the inferior thyroid artery enters the thyroid body There 
IS, as a rule, a lower, small gland and an upper one In order to be more 
ceitain of their removal, the capsule is incised and a portion of the right 
thyroid gland resected In some instances, it is to be noted that the para- 
thyroid IS incorporated in the substances of the thyroid gland itself \Ahich 
IS at times evidenced in the development of a parathyroid growth m the 
substance of the thyroid gland (Craft) The microscopical veiification of 
the excised parathyroid bodies shows how difficult it is to recognize them 
and how difficult and delicate a parathyroidectomy is We ha-\e opeiatcd on 
fifty-five patients In thirty-three of these cases. Doctor Samaiin made 
microscopical examinations of the tissue removed In ten cases no paia- 
thyroid tissue was found, although m these examinations a complete seiial 
section was not made Out of the twenty-one patients in which the parathy- 
roid bodies were found to be present, it \vas noted in only two instances that 
two parathyroid glands had been extirpated While it must be eMdent how 
important it is to receive a inici oscopical criterium of the remo\al of these 
epithelial bodies, w^e are also most interested in the resultant chemical change 
in the blood This examination should be done within two weeks after the 
operation but after recovery from any shock which might ha\e been caused 
by the operation itself Out of thirty investigations, twenty-seven showed 
that the postoperative calcium level w'as in some instances reduced to 1-3 
milligrams per cent Therefore it would appear that the chemical criterium 
w as more illuminating than the microscopical In addition also, the chemical 
examination of the blood confirms the fact that in some instances the epithelial 
bodies w ere not removed at operation 

The results of the above procedure ha\e been most interesting As already 
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mentioned, these diseased joints go tliiough a stage of stiftiiess oi intei- 
ference with then mobility, the patient being conscious of a feeling of distiess 
in them and of some limitation of motion While pai athyi oidectoiny cannot 
altei the alieady foimed ankyloses, which foi' their collection lequire mobili- 
zation, still it is advisable to pi ecede such mobilization with pai athyroidectomy 
111 ordei that after manipulation theie will not be a pi edisposition on the 
part of the patient again to deposit lime in the joint 

Sometimes the most striking effect lesulting from this opeiation is that 
as early as twenty-six houis aftei parathyroidectomy this sensation of stiff- 
ness has been noted to disappear from one joint after anothei If it has 
affected the shouldeis and it is difficult foi the patient to lift his arms, they 
are theieafter easily moved and the patient describes the joint as having 
become much looser Even joints with which theie was extreme difficulty m 
motion become progressively and sometimes completely movable In the 
hip-jomt where it has been impossible for the patient to cross his legs, 
postoperatively he does it easily Those with the stiffened spinal columns 
increase in stature seveial centimetres because of their ability to make the 
columns more erect 

Samarm, m summaiizing the results m foity-nme cases following paia- 
thyroidectomy found no improvement in sixteen and improvement m thiity- 
thiee cases If one takes into consideration the fact that m ankylosing 
polyarthritis the patient m all probability cannot be cured and has effected 
only a moderate improvement on the employment of theimal baths, the 
results of this operation maj'’ be considered veiy encouraging, for it primarily 
destroys the hypercalcemia, thereby stopping the piocess of piogressive 
ankylosis, and this is indeed the most important principle to be effected by 
the operation It seems evident, in addition, that the reduction of the 
hypercalcemia m some way influences beneficially the function of the volun- 
tary muscles, giving them gieatei freedom of movement While the already 
formed ankyloses lemam, it evidently improves the partially immobilized 
spine without, however, completely straightening it It is inteiestnig to 
note, in addition, that in these cases, the muscles of the back show a definite 
stage of acute atiophy while, on the contrary, those m the front of the 
body are m the stage of habitual contracture 

These patients require much additional attention after the extirpation of 
the parathyroids Primarily m cases of multiple ankylosis of joints, mobili- 
zation IS indicated Orthopedic treatment is essential to overcome the 
atiophy of the back muscles and to cause the resumption of the erect posture 
of the spine 

It is, theiefore, my desire thus to place before the profession what seems 
to me to be the retiologic factor m these cases of ankylosis and a procedure 
which not only appears to he remedial for the stiffness and consciousness 
of discomfort and immohility of joints but also a method of prcieiitiiig 
ulthci anlcjlosis in cases of ank} losing polyarthritis 
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DIRECT AND INDIRECT INJURY TO THE RECURRENT 
LARYNGEAL NERVES DURING THYROIDECTOMY* 


By Claude F Dixon, M D 

OP Rochester, Minn 

FROM THE DIV ISION OF SURGEBl Of THE UAl O CLINIC 


Perhaps one of the most common complications in operations on the 
thyroid gland is injury to one or both recurrent laryngeal nerves During 
the last few years considerable attention has been directed to the prevention 
of this complication, which, it is believed, is fairly common and perhaps not 
infrequently unrecognized 

New and many others believe that injury to one or both recurrent laryn- 
geal nerves occurs much more frequently than most persons believe A care- 
ful survey would lead one to accept this assumption as just and true Most 
injuries to the recurrent laryngeal nerves probably occur because of unfa- 
miharity of surgeons with their anatomic position, which is different from 
what the average textbook jiictures 

Mikulicz emphasized the importance of leaving a small amount of thyroid 
tissue on the lateral wall of the trachea along the course of the nerve, to 
prevent injury to it Before his suggestion, Billroth reported partial or com- 
plete vocal cord paralysis m 32 per cent of a series of seventy-one cases of 
thyroidectomy done by Wolfler By a statistical study, Jankowski found 
paralysis of the cord m 14 per cent of cases of extirpation of the thyroid 
gland Following the plan of Mikulicz, Roux, m 1894, was able to do thy- 
roidectomy 100 times without objective evidence of injury to a single nerve 
Later, Kocher, in a series of 900 operations of thyroidectomy, thought his 
injuries to nerves amounted to 7 per cent 

It seems reasonable to assume that the most common sites of injury to 
the recurrent nerves during thyroidectomy are at the inferior pole of the 
gland, along the lateral surface of the trachea, and at the cricothyroid juncture 
where the nene pierces the larjmx If a small amount of glandular tissue is 
preserved at the inferior pole, injury to the nerve is not likely at this point 
If too much of the gland is resected along the lateral surface of the trachea 
and at the cricothyroid juncture, and if, also, suturing is necessary to effect 
hemostasis, injury to the nerve is likely It is extremely important, in cases 
in ivhich general aixesthesia is used in addition to local anaesthesia, that the 
patient be allow'cd to waken after the extirpation of one lobe, in order that 
the operator can determine whether or not there has been injury to a nerve 

In most instances injurj'’ to one recurrent nerie, of a sort that will be 
permanent, gives the patient little trouble immediately after operation and 
the \oice usually approaches normal m tw'o or three months If severe 


* Submitted for publication June 7, 1929 
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tiacheitis occurs in a case with injury to a single nerve, respiratory embar- 
rassment may be marked for two or three days 

In many cases in which there has been injury to the nerve of one side, 
post-operative oedema of the glottis is also present and the breathing space 
consequently will be narrowed, the laiyngoscopic picture may be similar 
to that of bilateral nerve injury, but one vocal cord will be seen to move on 
respiration and the movement will be only slightly impaired by the oedema 

Occasionally symptoms of impairment of the nerve supply develop a day 
or two following thyroidectomy, even though objectively during and immedi- 
ately following operation, the function of the larynx apparently was normal 
In a few of these patients it was possible to demonstrate, by laryngoscopic 
examination, impairment of the function of one or both recurrent laryngeal 
nerves Constant care is exercised in doing thyroidectomy to avoid injury 
to the recurrent laryngeal nerves and also, m this type of case, there is 
improvement or complete restoration of function in two or three weeks New 
has held for yeais and has shown clinically that temporary paralysis of the 
vocal cords following thyroidectomy may be caused by haemorrhage or oedema 
about the nerve In this type of case the paralysis of the coids usually clears 
up m about two weeks Laryngoscopic examinations are made before, 
immediately after and every few days following thyroidectomy in order to 
observe the changes m the cords The following case is illustrative of just 
such injury to the nerve 

Rcpoit of a Case — A rran, aged thirty-three years, registered at the clinic June ii, 
1928, complaninig of weakness, nervousness and loss of weight The duration of these 
symptoms was three months A diagnosis of exophthalmic goiter was made The basal 
metabolic rate was -I-46 The patient was given compound solution of iodine, ten drops 
three time a day for eleven days, and at the end of this time subtotal thyroidectomy was 
done At operation, each lobe was found to be enlarged to about four times the normal 
s’ze Glandular tissue equivalent to about one-fourth of a normal-sized lobe was pre- 
served on either side The pathologist reported the tissue removed to be that of a diffuse, 
hypertrophic, parenchymatous thyroid gland 

A laryngoscopic examination of the vocal cords before operation showed them to 
move normally Another laryngoscopic examination was made two hours following 
operation and this did not show evidence of impairment of the recurrent laryngeal nerves 
Thirty hours after operation, the patient complained of difficult breathing There was 
moderate cyanosis, graded 2 Slight exertion caused definite stridor Laryngoscopic 
examination at this time showed both cords fixed in the median line with an estimated 
25 per cent of breathing space remain ng The patient v as placed in an oxj gen tent, 
which relieved to some extent the respiratory embarrassment, and the C3'anosis disap- 
peared Hot, moist dressings were constantlj'- applied to the wound At the end of 
twelve hours, during which time frequent examinations of the vocal cords were made, 
there was shgl t movement of both cords with an increase in breathing space estimated at 
40 per cent Gradual improvement continued The remainder of the patient’s convales- 
cence vas wid out incident, and on the seventh post-operative daj" he was dismissed 
from hospital Examination at this time show'ed a breathing space of from 50 to 75 
per cent Julj 2, ten days following operation, both \ocal cords moved normal!} and 
there w’as no difficulty in breathing 

Comment — This case is an example of indirect nerve injury in tliyroid- 
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ectomy and was caused, I believe, by oedema of the nerves or of the tissues 
in dose proximity to the neives, oi by slight hiemonhage exciting pressure 
on them 

In two or three other cases m which patients who have undeigone thy- 
loidectomy signs like those mentioned have appeared It was necessary in 
one case to make a tracheotomy, the opening of which was allowed to close, 
wdien, in three wrecks, the cords moved normally There is much evidence 
to indicate that the type of injury here discussed is not caused by direct injury 
to the nerves in wdnch degeneration takes place The observations of Judd, 
New’’ and Mann were perhaps the most convincing proof of this They 
showed by animal experiments that complete and permanent paralysis of the 
local cords followed if the nerve were ligated and the ligature not removed 
The same result followed when the nerve was severed and prolonged but not 
permanent nervous impairment ensued if the nerve was stretched by an instru- 
ment or was ligated and the ligature soon was removed 

SUMMARY 

Some patients who do not show' impaiiment of the recurrent nerves at 
the completion of thyroidectomy may suffer from temporary impairment of 
the nerves through indirect injury Tracheotomy may be necessary in some 
of these cases 
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IMMEDIATE AND EVENTUAL FEATURES OP HEALING IN 

AMPUTATED BONES 

By Carroll Glenn Barber, M D 

or Cleveland, Ohio 

FROM THE HAMANN MtJSEnll A^D A^ATOMICAE LABOR ATOnF OF THE \\ ESTERN RESERVE CNI'l ERSm 

The surgical problem of a limb amputation ideally ends with healing 
of the operative wound But even when this fortunate event takes place 
there is still an orthopedic problem to follow, and all too frequently surgical 
interference is again necessary 

Enjoying the opportunity afforded by the unique material in the Hamann 
Museum of this University it appears timely that a comprehensive survey 
be made of the after-results and complications so far as these reveal them- 
selves in the amputation stumps The five following general subdivisions 
at once appear 

1 Gross and detailed features m the healing of bone stumps and the 
changes in texture of the portion of the limb skeleton remaining 

2 Changes in muscle and weight of the stump itself 

3 The character of, and complications occurring in, the stumps of 
severed nerves 

4 Clinical developments directly determined by the condition of the 
stump 111 the after life of the patient 

5 The lessons to be learned from experimental amputations 

These several subdivisions are not clearly demarcated one from another 
and it IS necessary to include them all for a complete understanding of the 
problems involved m, and consequent upon, amputation It is my plan to 
set forth the results of this study in successive communications Acknowl- 
edgment is due to Western Reserve University for the privilege of investi- 
gating the mateiial and for the technical facilities freely put at my disposal 
for this purpose I also desire to expiess my indebtedness to Dr Win- 
gate Todd for guidance and direction in planning the work and for help in 
mteipretation of my findings In the experimental work, later to be dis- 
cussed, I am under a debt of obligation to Dr H H Donaldson of the 
Wistai Institute, Philadelphia, and especially to Dr Harold Colson of 
Flagstaff, Arizona 

In this first communication I propose to discuss the features of healing 
m the bone stump and the changes later seen m texture of the remaining 
portion of the amputated bone Among the 1500 human skeletons at my 
disposal I found more than foity amputations of the limbs Six of these 
I have dissected completely and in all forty I have studied the bony skele- 
ton Piesentation of the findings does not require a description of all 
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examples It is better to confine our attention to the features illustrated 
by particular specimens at successive stages of repair and in later phases of 
the life history We shall proceed, therefore, immediately to the discussion 
of representative examples, paying particular attention at the moment to 
those features readily noticeable by the naked eye, but also confirming and 
extending our observations by rontgenographic findings 

THE PHENOMENA OE HEALING 

The most recent amputation to which we have access is the right tibia and fibula 
of No 262— male, white, about forty years of age Death was registered as from tuber- 
culosis The patient obviously sank quickly after operation and soon died and the 
rough-cut edges of the stumps show indications in their irregularity of haste at operation 
So rough and jagged indeed are the edges that one might suspect the specimen to be 
the result of a post-mortem amputation were it not for the erosion of the bone so 



Fig I- — ^Amputation right tibia fibula W R tJ 262 Male, white, about £ort> years 
A — Recent amputation just below tuberosity Cut edges of bones rough fissure in subcutaneous 
surface tibia, no callus B — Rontgenogram of A Fissure of tibia identifies lower edge as \entnl 
margin Entire circumference shows \ascular erosion 

evident in the rontgenogram (Fig i ) There is not the slightest indication of sur- 
face erosion or of callus formation Bast, Sullivan and Geist ^ found new bone as slender 
microscopic spicules as early as the fourth day and absorption of cortical bone on the 
fifth da\ The rontgenographic evidence on this amputation very definitely indicates the 
earliest stage of reaction Consequently we may assume that not more than five or six 
da\s ha\e elapsed since amputation was performed 

Another Aer\ recent amputation in this collection is that of the right tibia and 
fibula in No 864 — male, Negro, forti -eight years of age Death occurred from lobar 
pneumonia which w'e mai consider was post-operative in origin The operative wound 
\\ as still unhealed in the cadaver The amputation severed the bones in their middle 
third The cut surfaces were not rounded off at operation they have sharp edges and 
the surface, showing plainly the saw marks, is polished as though by a blunt-bladed 
instrument There is definitely increased vascularity^ with accompanying erosion on 
both bones, especialh on the medial and posterior surfaces of the tibia Indeed on the 
lateral aspect of the fibula this erosion begins to delimit the line of flake-like sequestrum 
formation which would ultimateli haie iniohed the entire cut surface Internal callus 
IS ciident on both bones but as let there is no external or surface callus The features 
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Fjg 2 — Amputation right tibn, filiiih W It U ^864 
M ik, Ncgio, forty eight yeais A — Rtctnt amputation mrddk 
of siiift Cut surfaces show saw marks, some increased vas 
culaiity, slight inteiiiil cillus B — Rontgenogram of A Well 
nniked visctiHr eiosioii of entire circumference in coItc^ 


just described would easily escape notice for they are not striking Ihe rontgenogram, 
however, cleaily shows the 
pre-repair erosion of both \ 

bones adjacent to their cut 1 ^’ 
surfaces (Fig 2 ) / 

H f 

The specimen lecalls 
the femiir of No 156 m 
the article by Todd and 
Ilei “ Now internal callus 
was observed b y Bast, 

Sullivan and Geist^ on the 
fouith day and eiosion on 
the fifth after a saw cut 
was made on the tibia of 

labbits Eiosion lapidly A b 

increased m degree during 
the immediately succeed- 
ing days Actual flake- 
hke sequestia were noted by Todd ‘ within thiee weeks of operative tiauma 
We may conclude that this specimen No 864, is fiom an individual who lived 

not less than seven days 
and certainly not twenty- 
one days aftei the amputa- 
tion The stage of cancel- 
, Ions endosteal callus found 

’ in this specimen corre- 

■ spoil ds with that reached 

’ by the labbits of Bast, 

Sullivan and Geist,^ be- 
tween ten and twelve days 
after trauma We may 
then cite our second case 
as illustrative of the fea- 
tures to be found in a 
human bone about eleven 
days aftei amputation 

The nc\t stage in repair 

of an amputation stump is 
, ru ,3 — AnipufUion left kiiiui WRU 319 M ilc, r , xt . 1 

"hitt, fift^ jcirs A--R(,ctiit 3 mpimtioii iiiuklk shift Vss touild III I\0 319 malt, 

cjilii tiosion rf tiitiit circumfcrciict Mith roumliiig of m irgin ,vhitr> fiftv \oTrc nf ill 

;'hsht iiitciiul cilltib, soiiit tvtcrini cilhis postiriorlj B— 

KoiUgtiiogr 1111 of A Well nnrktd \Tscuhr erosion, osteoporosis \\ itll tuberculosis of thc luilKS 
estemls iiptnid ilong shift 

Tins specimen is a left femur 
cut through tlie middle of the shaft There is still evidence of recent saw cut in frag- 
mentar\ remnants of polished fiat surface, but for the most part, new \ascularity has 
eroded the entire end of the stump and rounded olT its sharp margins Tliere is internal 
callus, cancellous in tevture, in the most dependant posterior portion of the bone and on the 

987 



t 

f 


A 


B 



CARROLL GLENN BARBER 


dorsal aspect there is external callus intimately united with the eroded bone The 
rontgenogram (Fig 3) shows little increase of erosion over No 864 We may con- 
fidently assign this specimen to some thirteen daj's after surgical interference since the 
erosion, though well started, is by no means so advanced as found by Todd in the 
specimen E16, twentj-one da>s after the onset of osteomyelitis" It is in tins specimen 
that we observe the earliest sign of atroph>, nainelj clarification of architecture in the 
upper femur It is altogether too delicate to reproduce in the rontgenogram and in 
this specimen it may not represent the permanent atrophj which we shall discuss further 
on The cortical bone of the shaft is osteoporotic and this appears as a “moth-eaten” 
texture in the rontgenogram 

Right femur No 1585, amputated thiough the middle of the shaft, was obtained 
from a male Negro, dying of tuberculosis at the registered age of thirt3"-one 3 ears 

There is some reason to be- 
lieve that this individual was 
actually about twenty-six 
years of age The wound 
was healed There was con- 
siderable muscular atroph3" 
but the stump was not adher- 
ent to the skin There was 
enlargement of right inguinal 
glands following an ulcer of 
the groin Erosion of the 
stump with its consequent 
rounding of the margin is 
very clearly seen both on the 
specimen and on the rontgen- 
ogram (Fig 4 ) No internal 
callus IS to be found and criti- 
cal examination of the speci- 
men makes it certain that the 
absence of endosteal callus is 
genuine and not due to faulty 
preparation It is the more 
remarkable that there should 
be no callus in the marrow cavit3 because there is a large mass of external callus on 
the medial and posterior surfaces firmL' united to the uiiderlving bone and already largely 
concerted into a sclerosed cancellous excrescence 

We shall have to diatv attention to this absence or minimal development 
of endosteal callus m further specimens reported m this essay, at the moment 
It IS sufficient to record the fact The lava-hke external callus together with 
the marked erosion identify this specimen as at approximately the stage 
of fracture as No 388 in the report by Todd and Her" On the basis of 
other features characteristic of fractuie, but absent from amputations, 
these authors assign No 388 to some seventeen days after injury We 
niaj, therefore, consider our specimen No 1585 also to illustrate the 
condition present 111 an amputated stump about sei'^enteen days after sur- 
gical interference 

It should be noted that the appearance of external callus m this speci- 
men is quite erratic But Todd and Her have already emphasized the 
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FiG 4 — Amputation right femur W R U 1585 Male 
Negro, tiventysix jears A — Recent amputation middle shaft 
Cut surface shows much vascular erosion and rounding no 
internal callus, external callus forming osteophyte B — Ront 
genogram of A Well marked erosion of stump with osteoporosis 
extending up shaft, external callus de\ eloping into osteophyte 


HEALING IN AMPUTATED BONES 


eriatic exhibition of bone repair We see the same character in this ampu- 
tated stump It IS undoubtedly due to this fact that isolated osteophytic 
giowths are sometimes found m clinical cases 

In the last example leference was made to upward extension of osteo- 
poiosis along the shaft with clearing of textuie m the upper part of the 
bone Both features aie much bettei marked in No 1585 and then pres- 
ence suggests that a rapid larefaction of bone is occuinng 


No 952 IS the amputated right femur of a male, white, forty years of age The 
patient hanged himself after discharge from hospital There was no marked atrophy 
of the stump though it was bluntly conical The wound was healed 
The amputated surface 


and adjacent shaft show vas- 
cular erosion of considerably 
closei texture than m the 
preceding examples This is 
plainly due to a healing or 
condensation of the osteo- 
porosis following the surgi- 
cal trauma The margins are 
rounded There is no inter- 
nal callus and we have rea- 
son to assume that such 
internal callus as there evei 
was has by this stage been 
absorbed Remnants of ex- 
ternal callus exist as irregu- 
larities of the cortical sur- 
face The face of the stump 
shows an attempt at capping 
of the medullary cavity by a 
thin condensed extension of 
the stump margin brought 
about apparentlj through the 
formation of a kind of defini- 
te c callus 

The rontgenogram (Fig 



Fig s — Amputation right femur W R U 952 Male, 
white, forty years A — Amputation through middle of shaft, 
not many weeks previously Texture of stump is condensed and 
chaiactcrisUc of a healed bone Stump rounded Very made 
quate attempt to form cap of bone closing marrow civitj B — • 
Rontgenogram of A The erosion of the bone end is obscured 
by healing or condensation, attempt at capping of medullary 
canal too feeble to be apparent 


S) shows a healed vascularity of closer texture than m previous rontgcnograms It 
also demonstrates osteoporosis of the shaft and atrophic texture of the upper end of the 
femur The appearance of the bone strongly suggests a lapse of time after amputation 
comparable to healed fracture No 453 m Todd and Iler's" communication The only 
statement these authors w^ould hazard is that “not man} months” had elapsed And with 
this we must also be content though we should prefer the phrase “not manj' weeks” 


rnz ULTIAIATE FEATURES 

The next stage m healing is illustrated by No 1519— the left femur of a male, 
white, sevent}-onc xcars of age, amputated m the lower third The patient was stated 
to suffer from chrome interstitial nephritis and senile dementia The bone shows tjpical 
atrophic textures of senihtx and the cadaver itself showed a conical but not a pointed 
slump Tiicre is no doubt that amputation had occurred many jears prc\ioush 

\n attempt to close the marrow caiitj has resulted m the formation of a' thin con- 
densed cap of fenestrated hone with no narrowing or filling m of the marrow caxitj 
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and but slight dorsal osteo- 
phvtic formation There is 
trpical rounding and atrophic 
texture of the stump such as 
we find m all old amputations 
(Fig 6) 

The rontgenogram shows 
osteoporosis throughout the 
shaft, it IS true, but this is 
quite inactive It is uniform 
and free from the moth-eaten 
texture of the shaft surface 
such as we saw in the fore- 
going specimens The dark 
shadow of condensed bone m 
the cap IS characteristic of 
a long-healed and q u i e s- 
cenf stump 

No 1217 IS the right 
femur of a male, white, fifty- 


nine years of age, dying from 
cerebrospinal syphilis accord- 
ing to the clinical diagnosis 
The amputation again is of 
long standing and the entire 
bone IS osteoporotic and qui- 
escent The marrow cavity is closed bv a condensed thin, but complete, cap of bone 
There is but the slightest 


Fig 6 — Amputation left femur W R XJ Male 

uhite, seventj one >eais A — Amputation of long standing 
through lower shaft General osteoporosis of shaft quiescent in 
tjpe with rounding of stump and fenestrated cap of bone clos 
ing medullarj caiitj B — Rontgenogram of A General oste 
oporosis without moth eaten surface such as appears in more 
recent examples Dark shadow of condensed and quiescent bone 
in cap Irregularity due to dorsal osteophytes 


osteophytic development 
(Fig 7 ) The rontgenogram 
corresponds with the above 
findings Indeed this may be 
considered as a perfect tech- 
nical result and illustrates for 
us the ideal attainable termi- 
nation m stump formation 
There is no evidence that 
wnth the passage of years this 
bone has become progressivelv 
atrophic, a consideration suf- 
ficientlj significant from the 
point of view of treatment 
The last of the series 
we desire to present is No 
1332, an old amputation 
through the middle of the 
shaft of the left femur in 
a male, white, about ^o^t^- 
two xears of age The 
cada\er showed an excel- 
lent stump except for an 
ostcoplnte projecting into the 



A 



Fig 7— Amputation right femur WRU 1217 Male 
white fifty nine years A — Amputation of long standing through 
upper shaft Ideal technical result Quiescent osteoporotic 
shaft Complete condensed cap Negligible osteophytes B — 
Rontgenogram of A Osteoporosis without moth eaten surface 
Dense shanow of cap 


soft tissues on the medial aspect of the thigh Death occurred from suicide bj hanging 
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The femur, apart from the osteophyte (Fig 8), shows an excellent result The 
stump IS rounded, the marrow cavity practically closed by a condensed thin cap of 
bone The shaft is osteoporotic indeed, but plainly quiescent These conclusions are 
confirmed by the rontgenogram 


As a final problem we may ask ourselves to what good purpose can the 
tendency of all stumps to 
form osteophytes be put 
Tins is well illus- 
trated 111 our Fig 9, the 
amputated right tibia and 
fibula of No 1291, male 
Negro, forty-two years 
of age, in whom death 
occurred f 1 om tubercu- 
losis of the lungs The 
amputation is of long 
standing The osteopo- 
rotic shafts are quite 
quiescent, the medul- 
lary caps complete and 
the osteophyte unites 
the two bones Oui 
rontgenogram illustrates 
the perfect technical 
result and shows specially well the condensed bone of the medullary cap 
Clinically one hopes to produce a fusion of the free extremities of tibia 

and fibula in order to 
attain a firmer stump for 
the fitting of an artificial 
limb If this result is 
obtained there is much 
less pain and discomfort 
to the patient Hence the 
osteoph3de, which is a 
distinct detriment in a 
femoral stump, becomes 
of material service m am- 
putations of the leg below 
the knee 

ASSEMBLED RESULTS OE 
THE STUDY 

1 In the foiegoing description ue haie traced the successne stages of 
healing of bone m amputation stumps and noted the final results obtained 
in llie bones through ulnch the amputation has been performed 




Eic 9 —Amputation riKlit tibn, fibuh W R U tsgt Male 
AtKro lort> two 'tars A — Xniputation tbrouRh upper leu 
Rouiulca Qincccent osteoporotic shafts Meclullar\ ca\i 

tic-> clo'ccl Osfcoplntt HiiitinK free ends of bones B~ 
KoutRenoRrani of A J\oto parttcularh the condensed caps clos 
nm the nKdulhr\ catitits ‘ 



A B 


Fig 8 — Amputation left femur WRU iai2 Male, 

wliite aliout forty two years A — Amputation through middle of 
shaft Rounded stump Quiescent osteoporotic shaft Prac 

tically capped medullary cavity Osteophyte B — Rontgenogram 
of A Confirms the above mentioned features 
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2 We have found the same successive stages in bone healing which 
are characteristic of repair in fractures These are, in order, vascular 
erosion in bone end and adjacent shaft, consequent moleculai disintegration 
of bone adjoining the site of amputation, rounding of bony stump itself, 
quiescence in osteoporotic shaft, closure of medullary cavity by a cap of 
bone which rapidly becomes condensed, restrained production or absence 
of osteophytes 

3 We have been able to trace, in general terms, the time element in 
such phenomena and find that it accords well with the time of appearance 
of the corresponding phenomena in healing fractures 

4 The original erosion of the amputated end is already well advanced 
within five or six days of the surgical trauma, even before the marks of 
the saw cut are obliterated from the bone Flake-like sequestra undoubtedly 
occui and piobably separate in less than three weeks These are usually 
absorbed but may be exfoliated if the wound suppurates Endosteal callus 
of small amount has appealed within eleven days This is shortly followed 
by periosteal callus which becomes condensed into a sclerosed cancellous 
texture within seventeen days Later, the texture of the periosteal callus 
takes on a more compact appearance In amputation stumps the production 
of callus IS much more restrained than in fractures Following upon these 
phenomena is the formation of a cap of bone closing the medullary cavity 
Frequently the cap is imperfect owing to the low activity in callus produc- 
tion It IS not possible to define the precise origin of the cap more than 
to state that it is certainly developed from endosteal and definitive callus 
The latter term is used, as in the description of fractures, to indicate callus 
arising from the severed surface itself Lastly, osteophytes may develop 
These are usually unwelcome complications of a bony stump but may be put 
to service in amputations of the leg if they bring about fusion of the free 
ends of the tibia and fibula to produce a firmer stump 
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RELATIONS OF HISTOLOGICAL STRUCTURE AND CLINICAL 
GROUPING TO THE PROGNOSIS OF CARCINOIHATA OF 
THE BREAST AND UTERINE CERVIX 
By Wilhelm C Huepee, MD and Henky Schmitz, MD 

OP Chicago, Illinois 

tRO\i Tur DrpAUTitcNTs or pvtuolooi and qvnecoloqi of loioia unheusiti sciiood oi MrDinvr, 

AND op MEHCr HOSPITAL 

In recent years numeious reports have appealed in the medical litera- 
ture dealing with investigations into the coi relations existing between the 
histological structure and prognosis of malignant tumors As a detailed 
description and critical consideration of the woik done by others on this 
subject would surpass considerably the scope of this paper, oui own studies 
only are presented in this communication 

The most reliable information m regard to the piognosis of a malignant 
tumor IS at present obtained by an evaluation of the histological structure and 
a consideration of the clinical extent These two factors have been taken into 
account in the work presented in this paper 

The Histological Malignancy — For the determination of the histological 
malignancy twenty factors characterizing the degiee of differentiation and 
anaplasia of the tumor parenchyma and the antiblastic condition of the stroma 
were evaluated according to the method elaborated by one of us (Hueper) 
The list of these factors composing the “histological malignogram” (Hueper) 
and showing the numerical values given is as follows 


I special cellnlai and shitctuial chaiacfcnstics of 

caiciuoma 

Valued 5-20 

I Special cell type of carcinoma 

valued 

1-4 


2 Nucleo-cytoplasmic coefficient 


1-4 


3 Number of “pencil-cells” 

(( 

1-4 


4 Infiltrative growth of carci- 




noma 

ti 

1-4 


5 General type of carcinoma 




(parencln ina - stroma rela- 




tion) 

n 

1-4 


II Cliaiactcnstics of cytoplasm 



“ 5-20 

a Irregularity in size of cells 

1 

1-4 


7 Irregularity m shape of cells 


1-4 


8 Distinctness in outline of cells 

‘ 

1-4 


9 Chromatism of citoplasm 


1-4 


10 Functional acti\ it j of cells 


1-4 


III Cliaiaclc} tshes of nuclei 



“ 6-24 

II Irregulantj in size of nuclei 

1 

1-4 


12 Irrcgularit} in shape of nucVi 

‘ 

1-4 


13 Chromatism of nuclei 


1-4 


14 Hi pcrchromatism of mcki 


1-4 


15 \unibtr oi mitoses an 1 pro- 




phases 


1-4 


16 Irrcgularitj of niito<;e‘= 

• 

1-4 



G3 
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IV Chat actcnstics of stioma Valued 4-16 


17 

Character of stroma 

Valued 

1-4 

18 

Vascularity of stroma 

if 

1-4 

19 

Type of cellular infiltration 

it 

1-4 

20 

Amount of cellular infiltration 

It 

1-4 


The numerical values obtained by this method are added and the sum 
resulting is called “histological mahgnancy-index” (Hueper) which repre- 
sents the numerical expression of the potential malignancy of a given tumor 
as evidenced by its histological structure The numerical range of the “his- 
tological malignancy-index” is between 20-80 The evaluations show that the 
malignancy increases with an increase in the value of the malignancy-index 
For a detailed description of the technic employed reference is made to previ- 
ously published papers 

The Detmimnation of the Clinical Extent of the Giowth — The clinical 
extent, the second factor, which has an important effect upon the prognosis 
of malignant tumors is represented in the clinical grouping of the carcinomata 
of the uterine cervix and of the breast as elaborated by one of us (Schmitz) 
Its estimation is based on physical findings The carcinomas are divided into 
primary and secondary or recurrent The factors which determine the clini- 
cal grading of the primary carcinomas of the uterine cervix are 

Group Pi signifies a cancer growth clearly localized within the cervix 
It should be about i cm in diameter The size is determined by palpation 
and inspection The genital organs are movable within normal habits 

Group P2 indicates a growth which has extended to the periphery of 
the cervix in a longitudinal or transverse direction The uterus has an 
impeded movability due to a doughhke consistency and decreased elasticity of 
the paracervical tissues 

Group P3 means that either one or both parametria or the regional 
l3miph nodes have been invaded, a fact which is elicited by rectal examination 
The tumor mass is movable though elasticity of the tissues is lost 
Group P4 includes the carcinomata with absolute fixation 
The primary carcinomas of the breast are classified according to similar 
considerations 

Group Pi represents a clearly localized, freely movable growth which is 
not adherent to skin or pectoral fascia and which has not produced any 
metastases m the regional lymph nodes as evidenced by preoperative palpa- 
tion and corroborated by post-operative histological examination 

Group P2 signifies a single node which is still freely movable but which 
has produced metastases either m the breast or lower axillary lymph nodes 
and primary multiple tumors as observed after chronic cystic mastitis 

Group P3 includes those tumors which have become adherent to the skin 
or fascia or both There ma)*^ be multiplicity m the breast and metastases m 
the lower and upper axillary lymph nodes The primary and metastic tumors 
are moiable, though movability is impeded 

Group P4 means that the tumor has either permeated the entire skin with 
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ulceration, or has become fixed to the chestwall, or has produced fixed 
metastases in the upper axillary lymph nodes, or has invaded the supraclavic- 
ular lymph nodes, or caused multiple invasions of the skin The other 
breast may be also involved Metastases may have been produced in distant 
organs The primary and metastatic growths are firmly fixed to the skin or 
chestwall or axillary structures 

The characteristics of the groups in the recurrent carcinomas are Group 
Ri contains the local but freely movable, clearly localized recurrence, Group 
R2 the regional, freely movable recurrence, Group R3 the local and regional 
movable recurrence, and Group R4 the local or regional recurrence with 
fixation or secondary invasion 111 distant organs (supraclavicular lymph node, 
bone, etc ) 

The clinical grouping has a threefold purpose It indicates those cases 
which invariably have a poor prognosis (Group 4) It furnishes furthermore 
the correct indications for treatment and is an aid in establishing exact statis- 
tics to determine the therapeutic efficacy of either operation or radiation 
The following table comprises the cases of primary carcinomas of the ceivix 
and breast admitted and treated up to the end of 1924 


Five Ycai Good End-Results m Pi tmai y Cat euwmaia 


Group 

Number 

CERVIX 

Well 

Per Cent 

Number 

BREAST 

Well 

Per Cent 

P I 

23 

18 

7827 

13 

9 

69 23 

P 2 

48 

20 

41 68 

29 

15 

51 72 

P 3 

i6r 

20 

12 42 

34 

4 

1177 

P 4 

100 

0 

0 

31 

I 

323 

Total 

332 

58 

17 50 

107 

29 

27 10 


Operability i e Groups i and 2 is 21 09 per Operability 1 e , Groups i and 2 is 3925 per 
cent Relative curability m 71 operable cases cent Relative curability in 42 operable cases 
was 38, or 53 52 per cent with the use of was 24, or 50 72 per cent with operation 
radium and X-rays and post-operative X-raj" treatment 

RESULTS or STUDY 

Malignancy indices were determined from 225 cases of carcinoma of 
the uterine cervix and 136 cases of carcinoma of the breast The patients 
entered Mercy Hospital in the years 1922-1927 

Malignancy Index' and End-Results — The prognostic value of the histo- 
logical malignancy index vas tested against the end-results obtained The 
malignancy indices were first determined and they then w'ere entered in the 
clinical histones Thus the w'ork of the pathologist could not be influenced 
by the end-results obtained The following classification of the end-results 
was made Clinical End-result i means that the patient was free from S}mp- 
toins and showed anatomical healing three }ears after termination of the 
treatment End-result 2 indicates death during the third 3, car End-result 3 
means death during the second >ear, and End-result 4 death during the first 
\ear after treatment Cases of Clinical Group 4 are eliminated from the 
following compilation as the\ almost alwaxs ha\e a poor progno'-is regard- 
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less of the histological malignancy index and the tieatment used The end- 
results weie known in lOO cases of ceivical carcinoma and 71 cases of car- 
cinoma of the breast 

To test the histological malignancy index against the good end-results i 
the values were divided into foui even paits The average malignancy index 
value of cervix carcinomas is 55 76 and for breast carcinomas 56 04 , hence 
56 was taken as the avei age value Each malignancy index group has a range 
of 12 points, that is Group i from 32 to 44, Group 2 from 45 to 56, Group 
3 fiom 57 to 58, and Gioup 4 from 69 to 80 



Breast Cervi't 

Breast 

Cervix 

Breast 

Cervix 

Breast Cervix 

Malignancy index 

32-44 

45-56 

57 - 

-68 

69-80 

Number of cases 

2 5 

24 

29 

24 

26 

3 2 

Number of End-result 
Percentage of End- 

I 2 4 

18 

17 

12 

7 

0 0 

result I 

100 80 

75 

58 62 

so 0 

26 92 

0 0 


Three cases of Clinical Gioup 4 were excluded from the compilation of the cervical 


carcinomas 

The practical significance of the histological malignancy index is strik- 
ingly demonstrated by the agreement of the figures given above The general 
average malignancy index of the 136 breast carcinomas is 56 04 and that 
of the 225 carcinomas of the uterine cervix is 55 76 The average malignancy 
index of 32 breast carcinomas with end-result l is 53 20 (range 40-64) and 
of 31 cervical carcinomas is 5245 (lange 40-64) Eleven of these 32 breast 
cancers or 35 5 per cent have a malignancy index above the geneial average 
index of 56 04 and 8 of the 31 cervical cancers or 25 81 per cent are above 
the general average of cervical carcinomas of 55 76 The average malignancy 
index of 22 breast carcinomas with an end-result 2-4 is 59 88, while that of 
36 cases of cervical cancels with end-result 2-4 is 5939 Sixteen of these 
22 cases of breast cancer or 72 82 per cent have a malignancy index above 
the general average malignancy index, while 22 cases of 61 i per cent of the 
36 cervical carcinomas have a malignancy index above this general average 
malignancy index 



Avctage Malignancy Inacx 



Cervix 

Breis 

End-result i 

52 45 

5448 

End-result 2 

53 00 

59 II 

End-result 3 

6000 

58 70 

End -result 4 

61 00 

61 35 

This table shou s tliat the malignancy index has 

a tendency to be higher 

es which take a rapid course than in those tvith a slow course 

ibnlton 

0/ the Cai cwontas in the Malignancy Gionps 


Cervix 

Erenst 

Group I (32-44) 

16 82 per cent (38 cases) 

2 94 per cent ( 4 cases) 

Group 2 (45-56) 

42 92 per cent (98 cases) 

36 76 per cent (50 cases) 

Group 3 (57-68) 

3672 per cent (83 cases) 

56 62 per cent (77 cases) 

Group 4 (69-So) 

3 54 per cent ( 8 cases) 

3 68 per cent ( 5 cases) 
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It IS evident from this compilation that the caicinomas of the hi east have 
on the average a somewhat higher histological malignancy than those of the 
uterine cervix, as the carcinomas of the bieast are less frequent than those 
of the cervix in the first two malignancy groups 

Special Cell Type and Malignancy Index 


Cell Type 

Cervix 

Breast 

Cell type i 

4567 (range 38-54) 

405 (range 40-41) 

Number of cases 

9 

2 

Cell type 2 

4862 (range 32-68) 

517s (range 44-62) 

Number of cases 

61 

16 

Cell type 3 

546s (range 37-/0) 

5470 (range 47-/0) 

Number of cases 

106 

43 

Cell type 4 

6076 (range 41-75) 

5641 (range 42-72) 

Number of cases 

49 

91 


In the compilation of the breast carcinomas i6 inahgnancj' indices of tumors with 
changed cell tj'pe m recurrences were included 

This compilation permits the conclusions that the special cell type or the 
degree of differentiation runs to a certain extent parallel with the degiee of 
liistological malignancy m the lespective types But it is also appaient that 
the evaluation of a caicmoma by the method of the malignancy index gives 
fai more reliable results than the giading of caicmomas on the basis of cell 
type or degree of diffeientiation The diffeiences between the aveiagc malig- 
nancy indices of the different cell types are not marked enough to indicate 
definite diffeiences in malignancy and prognosis foi most of the gioups 


GENERAL TYPE OF CARCINOMA AND MALIGNANCY INDEX 
The relation existing between the general type, the malignancy index and 
the piognosis of a carcinoma was studied to ascertain the fact whethei 
highly cellular tumois are more malignant than ohgo-cellular (.iellarm) For 
this purpose the aveiage malignancy indices of the caicmomas of the general 
type 4 were compaied with those of the general type i 


General Upc 4 
Number of cabcs 
General t\pc 4 
X umber of cases 


A^ciagc Malignancy Index 

CcrVj\ 


Br^-asl 


54 II 

120 (53 33% of total number) 
52 30 

20 (SSp'/c of total number) 


57 44 

65 (4706% of total number) 
55 id 

19 (i3 97'/o of total number) 


One may state that, in general, ccllulai or medullar} growths aie more 
like!} to ha\e a loose, \ascular stroma with a more 01 less marked round 
cellular infiltiation, w’hile the lathei oligo-ccllular or fibrous or scirrhous 
cancels show iwiiall} a fibrous or h}ahni/ed stroma with few \essels and 
scant round cell infiltiation DcMalions from this rule occur but were not 
taken into consideration 

The numerical difterence between cancers 01 general Ujie 4 and general 
t\pc I is three points if all other factors are equal \s is a])parent from the 
table the actual dificrcnce is less than anticipated Si and 228; More- 

997 



HUEPER AND SCHMITZ 


over one has to consider that the antiblastic status of the stroma of medullary 
cancers is usually less marked than that of scirrhous ones This statement is 
substantiated by the following figures In medullary cancers of the breast 
the stroma contributed on the average I2 oo points to the malignancy index 
In medullary cancers of the cervix the stroma added 1 1 28 points , while in 
scirrhous carcinomas of these organs only 9 67 points (breast) and 9 9 points 
(cervix) respectively were contributed to the malignancy index by the 
stroma The difiFerences are 2 33 points for the breast and i 38 points for 
the cervix If these observations are taken into account it becomes evident 
that the parenchyma of scirrhous cancers is more malignant on the average 
than that of medullary tumors The blastic qualities of the parenchyma of a 
scirrhous cancer of the breast surpass by 305 points (072 plus 253) and 
those of the cervix by 2 58 points (i 81 plus i 39) those of the medullary 
tumors of the respective organs 


CONCLUSIONS 

1 A description of the determination of the histological malignancy index 
and the classification of the clinical groups based on the extent of the carci- 
noma has been given 

2 The histological malignancy indices were determined in 225 cases of 
carcinomata of the uterine cervix and 136 cases of carcinomata of the breast 
The end-results were known in 100 cases of cervical and 71 cases of mam- 
mary cancers 

3 The prognostic value of the histological malignancy index was tested 
against the end-results obtained The result is that the malignancy increases 
with an increase m the value of the malignancy-mdex In Malignancy Group 
I the good end-results were 100 per cent m breast carcinomata and 80 per 
cent m cervix carcinomata In Malignancy Group 2 the good end-results 
were 75 per cent m breast cancers and 58 6 per cent m cervix cancers In 
klalignancy Group 3 the good end-results were 50 o and 26 9 per cent respec- 
tively , while m Malignancy Group 4 good end-results were not obtained m 
a single instance 

4 The clinical grouping gave relatively similar values The five-year 
good end-results m Clinical Group i were 69 23 per cent in breast cancers 
and 78 27 per cent in cervical cancers In Clinical Group 2 they were 51 72 
and 3168 per cent respectively, m Clinical Group 3 they were 1177 and 
1242 per cent respectuely, and m Clinical Group 4 they were 323 per 
cent and o respectively 

5 The study of the degree of histological malignancy and the extent of 
the growth give \aluable data m the prognosis and treatment of carcinomata 
of the breast and uterine cervix 

Thanks are due to Dr W Barnes, Dr J Golden, Dr C Connor, Dr G 
Morgan, Dr L D Moorhead, Dr ]\I McGuire, Dr T Sawyer for their kind 
cooperation m this cvork b}" supplying us wuth the histones and end-results of 
their cases 
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RADIATION IN THE TREATMENT OF RECTAL CANCER 
Bt George E Binkley, MD 
OF New York, N Y 

FROM THE SURGICAL SERMCE OF THE MEMORIAL HOSPITAL 

Rectal cancer is a relatively common disease It occurs more frequently 
in males than in females , it attacks the )^oung as well as the aged , many cases 
being encountered in young adults Despite its relatively common occur- 
rence, rectal cancer is seldom diagnosed early, a fact which increases the 
difficulty of successful treatment 

The most effectual methods of treatment for early cases aie (i) 
Radiation therapy (2) The combined use of radium and surgery At 
Memorial Hospital we prefer to use radiation therapy as the principal factor 
of treatment of rectal cancer We supplement this treatment with surgery 
in those cases m which surgical interference offers an additional advantage 
Dosage and technic of radiation therapy, and the type of operation per- 
formed aie governed by the aspects of the given case 

The following variable factors should be carefully considered before 
treatment is outlined (i) Ability of the patient to withstand appropriate 
treatment, (2) location and accessibility of the cancer, (3) size of the 
primary tumor, together with the degree of infiltration and dissemination , 
(4) grade of malignancy of the tumor, (5) degree of radiosensitivity of 
the cancer tissue 

The \\ide variations of these factois indicate that more giatifymg results 
will he obtained wdien treatment of carcinoma of the rectum is governed by 
the above clinical and pathological aspects rather than when a routine method 
of procedure is adopted Experience has proven that because of these wide 
variations appropriate treatment for a given case may vary from the most 
radical form of rectal surgery to an application of external radiation of 
sufficient intensity to bring about the desired result 

The first successful surgical operation occurred m 1826, when Lisfranc 
extirpated a cancerous rectum Until Janeway’s wmrk, methods other than 
surgical W'ere of little importance His preliminary report in 1920 demon- 
strated that applications of radium w^ere valuable m the treatment of rectal 
cancer Since that time there has been a gradual improvement m radiation 
therap} The ad\ancement both m surgical and irradiation technic renders 
the following four procedures most effectual for eradication of this disease 
( I ) Application of physical agents, namely — radium and high voltage Rontgen 
ra}S, (2) combined application of physical agents and surgery, (3) surgical 
reinoial hi the abdommo-penneal route (completed m one or two stages) , 
(4) perineal resection preceded by a colostomy Any of the above methods 
IS capable of producing satisfactorj results m properly selected cases 
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A brief analysis of the vaiiable factois piesented in a miscellaneous 
gioup of cases indicates lather cleaily \vhy selective tieatment is superioi 
to any loutine method 

A — The general condition of the patient should be given preliminaiy 
consideration Old age, poor geneial health, and obesity, occasionally contra- 
indicate employment of the most effective suigical procedure, or forbid 
intensive applications of ladiation therapy The majoiity of patients with- 
stand the latter bettei than radical surgeiy Abdomino-perineal lesections 
are accompanied by a higher mortality than those thiough the perineum 
Therefoie, even though the disease may not be far advanced, palliative 
measures may be preferable in certain aged, debilitated, or very obese patients 

B — Location and accessibility of the tmnoi have considerable bearing 
upon the method of choice From the surgical standpoint, location often 
determines the method of procedure Tumois of the recto-sigmoidal junc- 
ture are usuall}^ removed by the abdomino-penneal operation, and tumors of 
the mid and lower rectum by the less radical piocedure of a peiineal resec- 
tion preceded by a colostomy However, when surgery is indicated, the 
grade of malignanc)^ together with the location of the tumor, must be taken 
into consideration If the pelvis is large, small tumors at the i ecto-sigmoidal 
juncture, which aie of low-grade malignancy, may be successfully removed 
by the perineal route, wheieas highly malignant tumois in a lowei location 
are seldom completely removed by surgeiy alone, except by the more com- 
plete abdomino-pei meal dissection The accessibility of the tumor may also 
largely determine the value of radiation therapy Unless the tumor is suffi- 
ciently radiosensitive to disappeai after external radiation, interstitial 
radiation is required Adequate interstitial irradiation is obtained by uni- 
form distribution of the pioper dose by means of radium seeds When 
the tumor is accessible, this effect is not difficult to obtain However, 
there are inaccessible tumois that do not lend themselves to adequate inter- 
stitial irradiation 

C — Size and fixation of the puinaiy mass aie important factois with 
lespect to treatment and prognosis Suigical interference to be successful 
lequires the removal of all malignant cells The size of the tumor mass 
within the rectal wall is of less importance than is the degree of extension 
of the disease into the sunounding tissues The extent of infiltration in 
tumors of highly malignant character may be difficult to determine by palpa- 
tion When radium implants are required the size of the mass is important, 
since adequate dosage is determined by the size and the radiosensitivity of 
the tumor 

D — The wide vaiiation m the degiee of malignancy of cancer in thi'^ 
vicinity IS manifested clinically m the consideration of a miscellaneous group 
of untreated cases The average duration of the disease from the onset of 
objective symptoms m this group is about two years , patients with the most 
active form of rectal cancer seldom live more than twelve months, although 
patients with less malignant tumois may live three oi more years 
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There are two methods of determining the grade of malignancy of rectal 
cancer First, by histopathological study of a small section of the tumor 
Secondly by clinical data secured from a detailed history and from a general 
and local examination of the case 

I Histopathological grading may furnish an estimate, in a certain per- 
centage of cases, of the degree of malignancy Sections must, however, be 

provided which contain 
the true characteristics of 
the primary tumor As 
secondary infection tends 
to alter these characteris- 
tics, it IS not always pos- 
sible to estimate the grade 
of malignancy from a 
biopsy of an ulcerating 
rectal cancer When 
pathologists, however, are 
given the gross specimen 
and can select the area for 
study, then the patho- 
logical classification is 
quite satisfactory While 
a biopsy report indicating 
the grade of malignancy 
IS valuable, nevertheless, 
too great importance 
should not he attached to 
it unless such report is in 
keeping with the clinical 
data of the case 

2 The clinical data presented in the average case when referred for 
treatment is usuall}'^ sufficient to determine to an approximate degree the 
grade of malignancy Such data include the age at which the cancer 
occurred , the effect of the disease upon the patient , the location, size, shape, 
induration and ulceration together with the appearance of the tumor when 
\ lew ed through a proctoscope The consideration of these factors suggests 
a clinical grading of malignancy of rectal cancer corresponding to the 
rapidity of growth, rate of infiltration, and trend toward dissemination of 
the tumor The following more or less definite five groups are suggested 
(a) Slowly growing, late infiltrating and very late disseminating (this type 
has a marked tendency to early stenosis) , (h) uniformly growing, infiltrat- 
ing and disseminating, (c) rapidly growing, early infiltrating and late dis- 
seminating, (d) slowly growing, early infiltrating and moderately early 
disseminating, (c) slowdy growing and late infiltrating, early disseminat- 
ing types 



lie 1 — Slottlj growing, late infiltrating and \erj late dissemi 

natiiig 
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(a) The stenosing, slowl}’’ gi owing, slowly infiltiating and very late 
disseminating type (Fig i) is most commonly found m old age The early 
symptoms are obstructive m character Ulceration is superficial and does 
not occur early The discharges of mucus aie seldom frequent and are 
stained with blood only at irregular intervals These tumors are very firm 
and there is but a slight outgrowth into the lumen, they have, however, a 
tendency to encircle the 







bowel, a condition which 
produces a constriction 
rather than an obstruc- 
tion Due to the lack of 
vascularity, and a large 
amount of fibrosis, 
trauma produces but 
slight bleeding The 
recto-sigmoidal juncture 
IS the most common loca- 
tion for these low-giade 
malignant tumors which 
cause but slight impaii- 
nient of the general 
health until obsti uctive 
symptoms are maiked 
(&) The second 
group in which there is 
more or less uniformity 
m the rate of growth, rate 
of infiltration and dis- 
semi nation (Fig 2) 
includes more than 50 per cent of rectal cancers This type is occasionally 
found in young subjects but usually occurs in patients between forty-five and 
sixty-five years of age The history is that of a gradual onset, the subjective 
symptoms being followed by objective symptoms of increasing severity The 
duration of the disease m untreated patients varies between eighteen months 
and three years The tumor enlarges at lather a slow late and attains con- 
siderable size before there is infiltration beyond the muscle coat The dis- 
ease extends by continuity of tissue rather than through the lymphatic and 
blood streams until the primary mass is definitely fixed One can usually 
predict the amount of dissemination by the duration and seventy of symp- 
toms, by the effect upon the patient, and by the size, degree of fixation, 
and infiltration of the tumor, since dissemination is proportionate to the 
degree of these other factors Palpation and proctoscopy of this type of 
tumor present rather a typical picture Although these cancers are small 
and freely movable with the rectal wall m the early stages, they are seldom 
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recognized at this time Inci easing m size, they tend to piotrude into the 
lumen of the bowel and produce a variable degiee of obstruction Indura- 
tion is about midway between that of the very cellular and the scirrhous 
varieties Ulceration is superficial in the beginning but gradually becomes 
deeper and involves a large area Areas of degenerated tissue may be 

. - found but the bulk of the 
mass is moderately vascu- 
lar as shown by the 
amount of bleeding when 
trauma is induced by the 
proctoscope 

(c) The majority of 
the rapidly glowing, early 
infiltrating, and late dis- 
seminating cancers (Fig 
3) occur in w o m e n 
b e t w e e n the ages of 
t IV e n t y and t h 1 1 t y , 
although this very malig- 
nant type of cancer may 
be found in patients of 
moie mature years In 
this grade of malignancy 
IFTI if ^e..X - .r IS seldom 

e c o g n 1 z e d until the 
gi eater part of the circiim- 
iS?" V 4.’. 5 ' <ei.* fej-ence of the bowel is 

rtt, 3— RapidU ^rowing «avly infiUraUng and late disseminating mvolved Many of OUr 

patients had been subjected to an abdominal or pelvic operation before the 
true nature of the disease was determined The tumor enlarges rapidly and 
infiltrates the adjacent structures early in the course of the disease, while at 
the same tune the mucous membrane is pushed inward In many instances 
annular stricture occurs before ulceration has taken place When the mass 
lias attained considerable size, ulceration rapidly involves a large aiea Indur- 
ation is less marked than in the types previously mentioned Bef 01 e the onset 
of ulceration the sjanptoms aie mild and the general condition of the patient 
IS not serious]} affected bat aftei ulceration there is a marked change, mani- 
fested b} antenna, loss of weight and strength, and by increased irritability of 
the rectum I\Ian} of these tumors are the seat of deep secondary infection 
which produces an elevated evening temperature Although this type of tumor 
tends to infiltrate the adjacent tissues earl}, it does not disseminate to distant 
locations until the terminal stage The appearance varies with the degree of 
ulceration and degeneration 

(d) The slowl} growing, early infiltrating, and moderately early dis- 
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seminating type (Fig 4) is fiequently discoveied in young 01 middle-aged 
males Its favoiite location is the anterioi quadiant of the lowei rectum 
The late of enlaigement is slow but ulceiation of the mass and infiltration 
beyond the muscle coat occui eaily, being often accompanied by dissemina- 
tion into the neaiby lymphatic nodes, although the hvei may not be involved 
until the advanced stages 
of the disease These 
slowly glowing tumois 
piesent a pictuie entirely 
difteient from that of the 
lapidly growing t3q:)es 
When fiist lecognized 
they are usually small, 
although the objective 
symptoms have been 111 
evidence f 01 sevei al 
months, they aie usually 
sessile and pi 0 1 1 u d e 
slightly into the lumen of 
the bowel, theie often 
exists a deep ulceiating 
crater on the sui face 
Early infiltration causing 
partial fixation occurs at 
a site adjacent to the 
cratei These -model ately 
indurated tumois bleed 
easily when tiaumatized 
Constriction of the rec- 
tum never takes place 
early The real criterion by which the extent of the disease may be lecognized 
lies in an accurate determination of the extent of the infiltration, as the gen- 
eral health is not noticeably affected until definite fixation has taken place 
(e) The latter two clinical types (1 c , the third and fourth) tend to 
infiltrate early into the adjacent structures and the nearby lymphatic nodes, 
while the characteristic feature of the fifth, the slowl}' growing, eaily dis- 
seminating type, IS eaily migiation of the cancel cells to distant locations 
The lapidity with which this occurs suggests spiead by way of the blood 
stream, rather than by the lymphatic route Although this type is com- 
paratively rare, nevertheless two clinical varieties are recognizable — one, a 
stony hard tumor with very superficial ulceration, is usually circular and 
may be freely movable with the rectal wall at the time of the primary 
examination , the other, early disseminating variety is somewhat similar to 
the slowly growing, eaily infiltrating type except that it has greater con- 
sistency and IS usually deeply infected Eaily disseminating tumors occur 
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at all ages, but are most common between the ages of forty and sixty-five 
years The local symptoms are usually comparatively mild but also vary in 
accordance with the degree of ulceration 

The separation of rectal cancer into the above five clinical types offers a 
working classification in this disease Although a number of typical 
malignant tumors such as adenomas and papillomas undergoing malignant 
changes, colloid cancels, etc, will be observed, there is but little difficulty 
encountered in placing them within their appropriate group The impor- 
tance of determining the degiee of malignancy of a given rectal cancer is 
self-evident if the most appropiiate treatment is to be adopted Cancers 
which have slowly infiltrating and disseminating characteristics remain a 
local disease for many months and may be eradicated by methods of moderate 
intensity, whereas highly malignant cancers such as those comprising the 
latter three groups demand more radical treatment 

E — Radwsensifivify of i ectal cancel Experience has proven that there is 
a marked variation in the degree of radiosensitivity of the rectal cancer 
This important factor influences the selection of treatment and governs the 
intensity of radiation therapy Tumors of low-grade radiosensitivity may 
often be influenced to the same degree as those of the most radiosensitive 
nature by employing more intensive irradiation at the site of the mass 

The classification, opeiablc oi iuopeiable, from the point of view of treat- 
ment IS largely based upon the condition of the patient the location of the 
tumor and degree of fixation of the primary mass, together with the pos- 
sible existence of metastatic lesions More recent observations m rectal 
carcinoma reveal the importance of the latter two factors, namely, the degree 
of malignancy and the degiee of radiosensitivity of the cancer cells, which 
slioiild be considered m forming a workable classification If these addi- 
tional factors are to be considered a part of the basis of classification, the 
division into tavorable and unfavorable groups appears more appropriate 
than the former surgical classification of operable and inoperable Unless 
recognized very early m the course of the disease, tumors of the more 
malignant grade tend often to recur after surgical temoval, consequently, 
despite the fact that they appear operable, they are usually unfavorable for 
surgery because of this tendency Unless the grade of malignancy is deter- 
mined, digital examination will often convey the erroneous impression that 
all the cancer cells can be removed On the other hand, tumors that are 
definite!} fixed and in which surgical removal is impossible, may have a 
fa\orable outcome, provided the disease is amenable to radiation therapy 
J he prognosis therefore depends on the radiological, as well as the surgical 
aspects of the case Patients constituting the favorable group are those in 
w horn there is a prospect of at least a three-year “clinical cure ” 

Previous to the institution of radiation therapy, radical surgery was the 
only method of treatment by nhich it was possible to hope for eradication 
of rectal cancer A comparative review of the literature indicates that about 
6o per cent of the cases are considered operable, that of those operated 
upon the immediate mortality is about j6 per cent , and that only 25 per 
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cent to 30 per cent of the patients suiviving' the opeiation aie alive at the 
end of thiee yeais Assuming that these figuies lepiesent the true status 
of surgical treatment, we have only 12 pei cent to 15 per cent of patients 
with cancer of the rectum alive at the end of three years, after 60 per cent 
have been submitted to a radical operative proceduie The small percentage 
of satisfactory results following radical surgery in the so-termed operable 
group, and the lack of palliation provided by surgery in the inoperable 
group, encouraged the investigation of other methods of treatment The 
reports of Janeway, ^ Quick,- Kelly and Waid,^ and others, demonstrated 
the importance of radium applications in the treatment of this disease The 
gradual improvement of the technic in the use of the physical agents ^ over 
a period of ten years has greatly increased the appreciation of this method 
of therapy In addition, observation of patients treated with radium and 
high voltage Rontgen lays have led to a more discriminating selection of 
cases and to a more satisfactory treatment of rectal cancer in general 
Although radiation therapy has its limitations, nevertheless it is capable of 
producing satisfactory results m selected cases, and often affoids an addi- 
tional advantage when combined with the most suitable forms of surgery 
Moreover, it provides valuable palliation in many patients of the unfavor- 
able group 

The course of treatment for each case classified as favorable is outlined 
at the beginning and each step is carried out in systematic manner Satis- 
factory results seldom follow haphazard technic The various steps 
contemplated may consist of external radiation, interstitial radiation, 
colostomy, and radical excision In accordance with the intensity of treatment 
required, favorable patients are divided into the three following classes 
(a) Those in whom external radiation alone is sufficient, (b) those who 
require both external radiation and interstitial radiation (a colostomy may 
or may not be an advantage) , (c) patients in whom a combination of radia- 
tion therapy and radical surgery offers the greatest possibilities The 
surgical procedure in the latter class is determined by the extent of the 
disease, location of the tumor, degree of malignancy, and condition of 
the patient 

External Radiation — The chief factor upon which the efficiency of 
external radiation depends is the radiosensitivity of the cancer cells All 
rectal cancers are deep seated The distance from the skin surface to the 
tumor vanes according to location of the tumor and size of the pelvis 
Cancers situated near the surface obviously receive a higher percentage of 
the skin dose than those situated at a greater distance External radiation 
not only affects the primary focus but includes within its field of activity 
the surrounding lymphatics The employment of sufficient portals of entry 
about the pelvis allows for a more or less uniform influence to be exerted 
upon the primary mass and the surrounding area Consequently external 
radiation, when adequate, is not only the ideal method of radiation therapy 
but the ideal method of treatment for rectal cancer 

The most efficient form of external radiation is by means of the radium 
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pack When sufficient radium is not available foi this form of applicator, 
high voltage Rontgen rays may be substituted The best results, however, 
appear to follow the combined applications of radium and high voltage 

Rontgen rays with radium predominating 

Dosage — Three to seven portals of entiy about the pelvis are usually 
employed, with a maximum dose for each of about 50,000 to 60,000 milli- 
curie hours of radium, when used at fifteen centimetres fiom the skin, plus 
an application of high voltage Rontgen rays The time required foi extei- 
nal applications, depending upon the size ot the dose, is usually two to 
SIX weeks Slight variation in dosage of these two agents is lequiied with 
different patients, the skin tolerance determines the maximum amount of 
external radiation at each portal The skin must not be permanently dam- 
aged but slight blistering is of no consequence Unfortunately, owing to 
the low degree of ladiosensitivity of malignant tissue, and to the depth of 
the tumor mass from the skin surface, and also the susceptibility of the 
skin to irradiation, sufficient dosage of external radiation cannot always be 
given to cause a complete disappearance of the disease Under these cir- 
cumstances, additional treatment is requiied 

The following report of a case treated by external radiation alone, reveals 
the importance of this method of application 

A male, fiftj -seven years of age, in fairly good physical condition, was referred 
to the Memorial Hospital, November 14, 1927 Hisioiy Symptoms began in July, 1927, 
v/ith an attack of diarrhoea The stools at that time contained considerable blood and 
mucus, during the four months prior to admission he passed mucus unstained with 
blood six or seven times daily There was marked flatulence and difficulty m obtaining 
satisfactory evacuation of the bowels He tired easily and had lost ten pounds in weight 
Local examination revealed an indurated mass involving the anterior two-thirds of the 
circumference of the rectum, the lower limits of the mass extended to within eight 
centimetres of the anal skin margin The size of the tumor was estimated to be about 
2/2 by 314 centimetres There was superficial ulceration over the area of the tumor 
which protruded shghtl> into the lumen of the bowel The exact extent of infiltration 
and the degree of fixation could not be determined because of unsatisfactory palpation 
A moderate amount of bleeding was produced by the proctoscope and by taking a section 
for biops> Pathological lepoit Adenoma malignum, grade II, cells small, probably 
radiosensitn e Treatment consisted of applications of high voltage Rontgen rays and 
external applications of radium with the four-gram element pack The pack was 
emplored at 15 centimetres from the skin Dosage Between November 28 and December 
12 this patient recen ed an application of high voltage Rontgen rays over four areas , 
the anterior and posterior right and left pelvis Treatments consisted of sixty-minute 
exposures with four milliamperes of current This pelvic cycle was repeated between 
January 3 and Januarj 13, 1928 An application of high voltage Rontgen rays was 
guen 01 er the perineum January 20 and repeated March 9, 1928 Radium applications 
giien from Februarj 16 to March 2 amounted to 55,000 millicurie hours of radium at 
15 centimetres from the skin oier the centre of the pubes and lower abdomen, and 55,000 
millicurie hours, posteriorly oier the sacrum Piogicss of the case January 3— patient 
felt somewhat improied January 14, further improvement in the general condition, 
-i decrease in the amount of mucus discharge, and a slight reduction in the size of 
the tumor The ulcerating area which was noted at the first examination was com- 
pleteh co\ered with epithelium January 31, patient was free of sjmptoms, with marked 
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iniprovenient in the general condition and further reduction in size of the tumor 
March 30, the tumor in the rectum had completely disappeared This patient has 
gained t\venty-ii\e pounds in weight and remains free of recogiiizable cancer 

Interstiiial Radiation — A number of methods of applying radium 
have been attempted in the effoit to supiily adequate iiiadiation at the site 
of those tumors in which external ladiation was insufficient for eiadication 
These methods consisted of placing ladium 01 the emanations of radium 
adjacent to, oi into the tumoi mass Suiface applicatois, or tubes arranged 
ill tandem, placed within the rectum adjacent to the tumor, received great 
popularity foi a tune This form of application was only of low-grade 
palliative value and was accompanied by a severe pioctitis and tenesmus 
The implantation of element and large emanation needles into the mass was 
also accompanied by seveie leactions and indefinite results The most effec- 
tive of the earlier methods was implantation of small glass emanation seeds 
into the tumor The reaction following this method was, however, very 
severe Because of the ineffectiveness and the severity of the reactions, the 
above methods are no longer employed at Memoiial Hospital Since 1925, 
the method of choice has been the implantation of gold-filtered radium 
emanation seeds Utilization of the gold filter for emanation seeds intro- 
duced a new phase m the radium therapy of lectal cancer 

Interstitial radiation by gold seeds may be employed alone as a method 
of treatment, although we piefer to use it after pielimmaiy external radia- 
tion since this latter includes a large aiea of lymphatics within the field of 
treatment After external applications the ulcerating area is decreased 111 
size, the tumor is smaller, and the external limits are more easily defined 
These alterations facilitate a more accurate calculation of the dose and pro- 
vide a more suitable field for the implants An interval of one to two 
weeks is allowed to elapse between external and interstitial applications 
Gold seeds are five to six millimetres m length, 75/100 millimetres in 
diameter, with a filter of 3/10 millimetres of gold They vary in strength 
from one to three millicuries Seeds of i to 2^ millicunes are the most 
serviceable for routine application The seeds are distributed throughout 
the mass and left m situ The dose required depends upon the size and 
radiosensitivity of the tumor, and should be of sufficient strength, in favor- 
able cases, to eradicate the lesion m one application Secondary applica- 
tions are less effective and are usually followed by infection and necrosis 
The amount of emanation required may vary between 10 millicunes (1300 
millicurie hours) and 65 millicunes (8500 millicurie hours) 

As success or failure depends upon the proper placing of the adequate 
dose of emanation seeds, careful consideration must be given to minute details 
The seeds are implanted by the aid of long tiochar needles Their exact 
location in the malignant mass is determined by direct vision or by the sense 
of touch When the tumor is low m the rectum, the index finger is placed 
within It to guide proper placement The trochar needles are then inserted 
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into the tumor by passing them either thiough the lumen of the anal canal 
or the normal perineal tissues or, m the female, through the posterior vaginal 
wall Tumors situated at a higher location i equire the employment of an elec- 
trically lighted proctoscope The patient is placed in the position which 
affords the best view of the tumor , the instrument is passed into the rectum 
and the actual placing of the seeds is detei mined by direct vision A clear 
field for implantation is maintained by suction If marked stenosis prevents a 
satisfactory view of the tumor, a preliminary colostomy may prove an 
advantage In the construction of an artificial anus to facilitate the insertion 
of seeds, the section of sigmoid between the colostomy and the tumor is left 
comparatively short m order that a proctoscope may be passed downward 
through the artificial opening to the upper limits of the mass By inserting 
seeds into the upper area of the tumor by way of the colostomy and into 
the lower section by way of the anal canal, the most adequate interstitial 
radiation is provided in the stenosing cases 

The following case illustrates the use of external radiation and the implan- 
tation of gold seeds 

A male, fifty-eight years of age, was referred for treatment November 26, 1926 
Hisfoiy Increasing constipation for sixteen months, frequent discharges of mucus, and 
pain at evacuations There was only a slight loss of weight Local examination re- 
vealed an indurated mass about three centimetres in diameter in the posterior quadrant 
of the lower rectum Pathological lepott Adenoma malignum Tieatment Between 
No\ ember 30 and December 6, 1926, the patient received four high voltage Rontgen-ray 
treatments December i, external application of radium, totaling 18,000 millicurie 
hours, at ten centimetres from the skin, was administered posteriorly over the sacrum 
December 4, he received 39 millicuries of gold seeds (5000 millicurie hours) into the 
tumor There w'as a moderate reaction following the dose of gold seeds This patient 
has remained free of recognizable cancer since April, 1927 

Use of Radmm and Radical Swgeiy — External radiation and the implan- 
tation of gold seeds appear to offer additional assurance against recurrence 
to that afforded by surgery alone The principal factors which determine 
the success of surgical interference are the ability of the patient to survive 
the operation and the possibility of removing all the cancer cells The 
common locations of malignant cells which are not removed by surgery 
are the nearby lymphatics and the tissues adjacent to the indurated primary 
focus The object of pre-operative radiation is to affect the malignant 
cells sufficiently to cause partial devitalization, prior to their resection, since 
radiation therapy influences a larger area of lymphatics and adjacent tissues 
than can be included wnthin the field of dissection Pre-operative therapy 
IS preferable to post-operative therapy for the reason that the tumor will 
serve as a suitable holder for the radium After surgical removal, it is 
impossible to recognize remaining small groups of malignant cells Never- 
theless, post-operative irradiation is at times exceedingly valuable, espe- 
cially when the tumor does not lend itself to adequate pre-operative therapy, 
and 111 those cases m which only a small localized, area of cancerous 
tissue remains 
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Intensive treatment by ladiation theiapy and ladical surgery consists of 
four steps which are usually earned out m the following order (i) External 
ladiation, (2) preliminary colostomy, if indicated, (3) interstitial irradiation 
with the use of gold seeds m which large doses of emanation may be 
employed , (4) lesection of the rectum This latter procedure should be done 
ten to fourteen days after the implantation of gold seeds The painful reac- 
tion ordinarily following m the diseased tissue after the use of large amounts 
of radium is pi evented by early resection of the rectum Special care is 
exercised in placing the seeds so that sterilization will be obtained m the 
infiltrating areas The difficulties of surgical removal are not increased by 
implantation of the seeds unless an interval longer than the above is allowed 
to elapse between these procedures 

The type of ladical operation is governed by the clinical and pathological 
factors of the case The diversity of opinion as to the more suitable surgical 
method of approach will be greatly reduced when the degree of malignancy 
of rectal cancer is given equal consideration with the extent of tissue involved, 
and the condition of the patient 

The following case repoit illustiates the combined method of treatment 

A male, si\ty-one jears of age, was referred for treatment June, 1926 Histoiy 
Rectal trouble characterized by attacks of diarrhoea, frequent discharges of mucus and 
blood, and a feeling of weight in the pelvis, had been present five months There was 
a loss of twenty pounds in weight since the onset of the symptoms Local examination 
levealed a stenosing cancer in the lower rectum which had infiltrated the adjacent 
structures deeply on the left side Pathological lepoit Adenoma malignum Tieaivient 
Between June 30 and July 27, this patient received four high voltage Rontgen-ray 
applications July 27, 37 millicuries of gold seeds (4800 millicurie hours) were implanted 
into the mass A colostomy was performed July 31 and the rectum resected by the 
perineal route August ii, 1926 This patient made an uneventful recovery following 
his operation and has remained free of recognizable cancer 

Colostomy — In the ti eatment of rectal cancer, the question arises in 
every case as to the advisability of performing a colostomy As an artificial 
anus IS always an inconvenience, it should be dispensed with m all favorable 
cases, except those m which it affords an additional advantage to treatment 
If the disease can be eradicated by external radiation, there is no advantage 
in this procedure unless the bowel is completely obstructed A colostomy 
is an advantage in about 50 per cent of cases which require the implantations 
of gold seeds In cases requiring radical resections, an artificial anus is often 
a life-saving procedure Moreover, exploration of the abdomen at the time 
of operation may aid materially m determining the prognosis of the case 

Patients primarily considered unfavorable or inoperable are too often 
subjected to this unpleasant procedure, which the debilitated find especially 
trying, because of the former teaching that all inoperable cases of cancer 
of the rectum should have a colostomy This belief originated prior to the 
employment of efficient radiation therapy Nevertheless, a certain percentage 
of the unfavorable cases are benefited by this procedure, especially those with 
consideiable stenosis of the bowel with indications for heavy or moderately 
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intensive palliative treatment In the more advanced stages of the disease, 
unless there is piactically a complete obstruction, an artificial anus is contra- 
indicated The advancement of the technic of radiation therapy during the 
past few years has greatly lessened the necessity for this surgical procedure 
Ticatmciit of the Unfavoiahlc The frequency with which rectal 

cancer is alloned to progress to an unfavorable stage before lecogmtion 
increases the impoitance of palliative measuies Palliative treatment, through 
restraint of giowth, tends to lessen the symptoms, to improve the general 
condition, and to prolong life These results are best obtained by radiation 
therapy, although a colostomy is, at times, an advantage Space will not 
permit a discussion of the details of the management of these unfortunate 
patients There is no routine dose or routine method of radiation therapy 
for this type of case Each patient must be considered as an individual 
problem and treatment administered accordingly Patients of this group, 
however, may be divided into three classes in accordance with the intensity of 
the radiation therapy they require (a) Cases suitable for intensive pallia- 
tive treatment, (b) those suitable for treatment of moderate intensity, (c) 
cases suitable for minimal treatment The first class usually receives external 
ladiation and implantation of gold seeds The intensity of such treatment 
is sufficient to control the disease completely for a time Applications are 
repeated m accordance with the progress of the case, which by this means 
may obtain marked palliation foi a long period The second class, patients 
suitable for treatment of moderate intensity, may receive external radiation, 
or interstitial radiation, or a combination of both forms The disease may 
be only partially controlled by these small doses , intensity of treatments and 
the interval between applications are determined by the patient’s condition 
and response to therapy 

If cases are poorly selected or over-dosage employed, the result may be 
harmful Many mistakes have been made by attempting to obtain impossible 
results by employing too intensive radiation therapy 

Tlie following case report illustrates palliative treatment in an unfavoi- 
able case 

A rmle, 3 ears of age, was referred for treatment JUI3 28, 1924 Histojv 

Constipation existed for many months, with pain in the pelvis and frequent discharges 
of mucus and blood for six months, and a loss of fifteen pounds m weight Rectal 
examination re^ealcd a large definitely fixed tumor in the mid-rectum The mass 
iinohcd the greater part of the circumference of the bowel and produced an almost com- 
plete stenosis of the lumen Pathological icpoit Adenoma malignum Ticahnent 
\ colostomi was performed Jul-i 30, 1924 after the condition had been termed inoperable 
Applications of high voltage Rontgen r-i3S were given August 15 and August 18, 1924 
On August 12, 15 milhcunes of unfiltered emanation seeds w'ere implanted into the 
mass and on No\ ember 18, another application of 7^ milhcunes w’as administered 
During 1925, this patient recened the following treatment Fourteen high voltage 
Rontgen-ni applications administered about the pelvis, and 27 milhcunes of gold-filtered 
seeds implanted into the mass L, 1926 12 high voltage Rontgen-rav treatments were 
gnen and an implantation of 12 millicuries of gold seeds were implanted into the lower 
limits of the tumor He has not recened am treatment since September, 1927 At 
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present his general condition is good He is free from pain and leads a comfortable 
life A large mass still remains in the rectum and he has occasional discharge of mucus 
The earlj' treatment of this case differed from that of today in that the glass seeds have 
been replaced by gold-filtered seeds, and sufficient radium is now available for exter- 
nal applications 

Reactions follozvnig Applications of Radiation Therapy — The clangers 
and sequels of radical sitigery are well known, but compaiatively few of the 
profession aie familiai with the reactions of ladiation therapy that follow 
the present-day technic In the expeiimental stage, the reactions were often 
unnecessarily seveie, because of crude methods of application, improper selec- 
tion of cases, and the too great doses of radium employed The severity of 
leaction has been greatly i educed by the improved technic in the application 
of radium and by a better selection of cases External applications do not 
produce seveie reactions Seldom is the patient affected sufficiently to inter- 
feie with his dail)^ routine, but occasionally he will complain of slight loss of 
appetite, malaise oi nausea, but vomiting is rare These mild reactions, if 
they should occui, may be lessened or stopped by decreasing the time of 
exposure and lengthening the period between applications 

Reactions following the implantation of gold seeds depend largely upon 
the location of the tumor, the degiee of infiltration into the areas liberally 
supplied by neive filaments, the size of the dose of ladium and the degree of 
secondary infection of the mass In the majority of instances, if adequate 
radiation is emplo)''ed, the reaction will not be severe However, there are 
cases in which the desired result cannot be obtained without a moderately 
severe leaction Provided that appropriate radiation therapy is employed 
the effect upon the patient is much less severe than that produced by radical 
surgery It is only reasonable to expect a certain amount of discomfort from 
any form of treatment that is capable of producing a satisfactory result in 
rectal cancers However, the dangers of adequate radium therapy cannot 
be compared with the dangers of radical surgery 

RESULTS 

The results of treatment in rectal cancer at Memorial Hospital have shown 
a gradual improvement This has been brought about largely by a more 
appropriate selection of cases and by a gradual improvement in the technic of 
radiation therapy The latter factor has been greatly enhanced by changing 
the character of the filter 

The majority of patients that have been referred for treatment have 
been inoperable cases Prior to June 1925, at which time gold seeds were 
first used in the treatment of this disease, various methods of interstitial 
irradiation were employed and but little attention was devoted to the proper 
selection of cases However, of the patients treated previously to this date, 
eighteen are alive and free of recognizable cancer over periods varying from 
three and one-half to eight years 
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A cross-section of the more recent work is shown by an analysis of 
the patients treated between June, 1925, and June, 1928 Of the cases treated 
during this period, there were 153 complete follow-up records Of these, 32 
were considered favorable and 121 unfavorable, with the unfavorable group 
divided as follows 30 suitable for intensive palliation, 64 suitable for mod- 
erate palliation, and 27 suitable for minimal treatment 

In the treatment of the favorable group radiation therapy was supple- 
mented with radical surgery m nineteen instances Twenty-three (72 per 
cent ) of the favorable group are alive and clinically free of recognizable 
cancer , 4 are alive and in good general condition , while 5 dead One 
patient died of intercurrent disease, 3 died following operation, while l died 
of acute yellow atrophy of the liver several months after treatment The 
post-mortem examination of this case failed to show any evidence of cancer 
Radiation therapy m the unfavorable group produced a lessening or dis- 
appearance of the symptoms and in many instances a marked prolongation 
of life Of the 30 patients who received intensive palliative therapy, li are 
dead, 12 are in fairly good general condition, 4 are practically symptom-free, 
while 3 are free of recognizable cancer Post-mortem examination in one 
case of this group (in which death occurred after several symptom-free 
months) failed to show either gross or microscopic evidence of cancer The 
eftect of radiation therapy on fourteen cases receiving only moderate inten- 
sive treatment, was chiefly manifested by a decrease in seventy of symptoms 
and by a marked temporary improvement m general health Ten of these 
patients are still alive and in fairly good condition 

CONCLUSIONS 

r Efficacy of radiation therapy in the treatment of rectal cancer has been 
greatly increased by improvement m technic 

2 Reclassification of rectal cancer from the standpoint of the degree of 
radiosensitivity and of malignancy has resulted in an improved treatment 
of this disease 

3 Utilization of radical surgery as an adjunct to treatment by radiation 
therapy is often the method of choice 

4 The effects of treatment of this disease by any single method or com- 
bination of methods are greatly enhanced when an early diagnosis has 
been established 

5 Recognition of the degree of malignancy is suggested as the determin- 
ing factor in the choice of surgical route, whether abdomino-perineal or 
perineal, if surgery is indicated 
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SIGMOIDOVESICAL FISTUL^E 

■WITH SPECIVL REFERENCE TO SIGMOID DIVERTICULITIS 

By Vernon C David, M D 

or CuicvGo IlIiTnois 

Obmously piescnt, because of passage of gas and particles of feces from 
the bladdei, the cause of sigmoidovesical fistula in any given case will be 
difficult to determine Piobably the most fiequent origin is from an abscess 
developing from a diverticulum of the sigmoid which ruptures into the 
bladder Caicinoma of the upper lectum is piobably next in frequency as a 
causal factor Because of the lathei piotean manifestations of diverticulitis 
of the colon, and the lelative lack of emphasis placed on this subject m 
surgical literatuie, a biief lesume of our knowledge of diverticulosis of the 
colon will be attempted 

It must be emphasized that diverticula of the colon occur frequently 
without symptoms, and as far as is known without being inflamed In 1924 
one-third of all the X-iay examinations of the colon at The Mayo Clinic 
revealed diverticula ^ Spriggs,- of London, who has been particularly inter- 
ested in this subject, found diveiticula in 8 per cent of the radiological 
examinations of the colon he had made He reports 158 patients with 
diverticulosis, as follows 

One hundred and sixteen pelvic colon, 76 descending colon, 30 ascending 
colon, 31 transverse colon, 23 with whole colon involved, 7 m csecum, 4 
in rectum 

The average age of patients with diverticula of the colon is from fifty- 
five to fifty-eight years Ashhurst ® reported one patient seven years of age 
with this condition One of the outstanding contributing factors seems to be 
adiposity, most of the patients being overweight Constipation, which may 
he the result rather than the cause, is emphasized by most writers on this 
subject, stress being laid on the importance of increased pressure from 
within the bowel, from gas or hardened feces Spriggs states as his belief 
that the condition is a disease and is the result of an infectious process As 
diverticula formation is not uncommon, on occasion, in the whole gastro- 
intestinal tract, as well as in the urinary bladder, congenital anatomic varia- 
tions must, it seems to me, be considered 

From a pathological standpoint, diverticula of the colon are generally 
multiple, and consist of hernial protrusions of the mucosa of the bowel 
through the musculans into the fat of the mesentery, or into the appendices 
epiploica The relation of the blood vessels running into the bowel has been 
emphasized as a souice of weakness m the bowel wall The fat tags along 
the lateral mesenteric border are most affected (Judd) The most frequent 
changes developing in these diverticula are the result of infection, with subse- 
quent inflammation Fecaliths may develop in the pouches of the diverticula, 
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and become marble shaped and sized In several instances I have seen a 
whole colon studded with fecaliths, numbering forty to fifty, and showing 
no signs of gross inflammation When infection develops in a diverticulum 
of the colon a chronic inflammatory process usually develops, with induration 
of the fat about the diverticulum, adhesions between it and surrounding 
structures, and m some instances the development of an abscess The inflam- 
matory phenomena usually come intermittently, but when an abscess develops 

It usually ruptures into 
the structure to which it 
IS attached This may he 
another loop of bowel, 
the rectum (Case I), the 
abdominal wall (Cases 
VII and VIII), or into 
bladder (Cases III, A^I, 
VII and VIII) If the 
diverticulum was s u r- 
rounded by omentum, or 
was adherent to the pelvic 
peritoneum, a pen-rectal 
abscess or a retroperi- 
toneal abscess develops 
If the infection in the di- 
lerticulum is acute, and 
previous inflammatory 
process has been absent, 
the diverticulum occasion- 
all)'^ ruptures into the free 
peritoneum, with a re- 
sulting generalized peri- 
tonitis Mummary^ 
reports three such cases, 
and T Warwick ^ re- 

Tig I — Case I Di\erticula of descending colon in a patient pOrtS tWO OthcTS I liave 
nlio had a sigmoidoaesical fistula , , , r i 

knowledge of such a com- 
plication from Minch the patient died of a general peritonitis If, as m 
most instances the infectious process is chronic and repeated attacks of 
inflammation occur, ivith or ivithout abscess formation, a chronic inflammatory 
thickening occurs in the colon, usually the sigmoid, which is hard and more 
or less fixed The bowel m this region becomes narrowed by scar tissue 
and a stenosis occurs ivhich may lead in unusual cases to obstruction of the 
bowel The relation of carcinoma to the development of diverticulitis is not 
clear There are those w ho believe that a tendency for carcinoma to develop 
in an inflamed dnerticulum exists, while others do not It is certainly true 
that carcinoma and dn erticulitis rather frequently co-exist In several cases 
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I have seen at opeiation, the carcinoma was m no way diffeient from that 
developing in a noninflamed colon 

The symptoms of diverticulitis naturally depend on the inflammatory and 
infectious processes taking place iii the diverticula, and vary from chronic 
spastic colitis with constipation to perfoiative pericolitis with pelvic abscess, 
retroperitoneal abscess, bladder fistula, acute perfoiative peritonitis, or chronic 
stenosis of the colon with an inflammatoiy tumoi The most frequent mani- 
festations are recurrent attacks of abdominal pain in the lower abdomen, and 
gas distension associated with constipation Blood may be present in the 
stools (i 8 pel cent, Judd), occasionally pus is present m the stools, while 




Fig 2 — Case I Sigmoidovesical fistula with filling defect in the sigmoid 

from chronic diverticulitis 


excess of mucus is common If the inflamed diverticulum is near the bladdei, 
frequency of urination and buiiimg urination is piesent If the inflammatoiy 
process attaches itself to the bladder, pus in the urine is present If the 
diverticulum ruptures into the bladder, gas and feces pass from the bladder 
on urination 

The diagnosis of the presence of diverticulosis is made not only on the 
history and physical examination of the patient, but by X-iay examination of 
the colon In uncomplicated cases one has but to think of the possibility of 
these lesions to diagnose them If the bowel wall is scleiosed by scar tissue, 
01 a great amount of inflammatory reaction is present about the bowel, the 
cliveiticula may not fill, and only a filling defect of the bowel will be seen in 
the X-ray plate In most instances a characteristic filling of the diverticula 
IS seen, associated with then filling is a marked spasm of the colon which 
greatly exaggerates the haustra and gives the bowel the appearance of a 
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partially closed accordion Proctoscopic examination should be made, but 
rarely is helpful If a fistula is present barium may be seen running outside 
the bowel, or barium may be found m the bladder urine 

The differential diagnosis is by no means easy in complicated cases, where 
the thought of carcinoma of the sigmoid is ever piesent Where diverticulitis 
of the colon has resulted, by reason of recurrent inflammation, in a narrowing 
of the colon, with or without an inflammatory tumor, accompanied by blood 
in the stools, the diagnosis may only be made by exploratory operation and, 
rarely, only by microscopic examination of the excised bowel In attempting 
to marshall the facts in favor of such a lesion being due to diverticulitis, the 
time element is very important and the knowledge of the existence of the 
lesion over a number of years may make the diagnosis (Cases III and VIII) 
Diverticulitis is characterized by the mtermittency of its sypmtoms , the 
passage of bloody mucus and pus in the stool is much more prominent m 
the history of carcinoma than in diverticulitis The diverticulitis patient is 
in relatively better health and has no cachexia, or progressive loss in weight 
Fever and leucocytosis is more common in diverticulitis The presence of a 
sizable tumor mass in the sigmoid speaks more for diverticulitis than 
carcinoma, where the lesion is circular and not easy to palpate until late in 
the disease The early appearance of chronic obstruction of the bowel is 
more characteristic of carcinoma The X-ray examination of the colon 
showing a filling defect in the bowel, by weighing of detail, may be helpful 
in these doubtful cases, but is not usually decisive even tbougb diverticula 
may be seen above and below the filling defect In the most puzzling cases 
exploratory operation must be done, for when carcinoma comes seriously 
into question an immediate solution of the problem is imperative 

In patients developing a sigmoidovesical fistula a number of possibilities, 
as to cause, arise, though it must be said that diverticulitis is the most common 
Carcinoma of the upper rectum and at the rectosigmoidal junction very com- 
monly attaches itself to the base of the bladder, and late m the progress of 
the disease may rupture into the bladder, with the formation of a sigmoido- 
vesical fistula The differentiation betiveen carcinoma and diverticulitis 
under these circumstances may be most difficult, if not impossible In 
carcinoma the progressive tendency of the disease contrasted with the inter- 
inittency of the symptoms preceding the rupture is important The more 
constant and earlier appearance of the blood and pus m the stools again 
speaks for carcinoma of the bowel Where carcinoma is suspected at the 
rectosigmoidal junction proctoscopic examination may make the diagnosis, 
though frequently the lesion is just “around the corner” from the end of the 
proctoscope, due to fixation and narrowing of the bowel Digital examination 
will reveal a mass m the cul de sac which is harder and less sensitive than 
the pehic mass found m diverticulitis (Case IV) Cystoscopic examination 
IS of great value, for not only is carcinoma of the bladder usually excluded, 
but the site of the fistula may be seen If it is small it is most likely to be 
from a diverticulitis of the colon If it is large and an ulcer, carcinoma of 
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the bowel oi bladdei is iisnall}^ the ease Biopsy of the suspicious tissue may 
make the diagnosis This is not without iisk, and may gieatly increase an 
inflammatory leaction in the mass around the diverticulum, (Case VII) 

Carcinoma of the bladdei laiely perfoiates into the intestine A diver- 
ticulum of the bladdei may become infected and result m a pelvic cellulitis, 
but rupture into the bowel is laie, and results most commonly from operative 
procedures 

Tuberculous peritonitis, with abscess formation, frequently results in 
fistula formation after the abscess has luptured through the abdominal wall 


or into abdominal visceia ^ 
In the lattei instance the 



bladder may become in- 


volved in an enterovescia! 
fistula (Case V) In such 
an instance the previous 
history and onset of the 
disease is usually sufficient 
to made a diagnosis 
Carcinoma of the 
ovary, especially papillary 
carcinomatous cysts, may 
involve both the bladder 
and the bowel, resulting 
111 a fistulous communica- 
tion between the two 
Chronic infection of 
the tubes, with iiiduiation 
and long-standing abscess 
not infrequently causes 
a sigmoidovesicai fistula 
Tuberculosis of the tubes 



may also be lesponsible 
foi such a condition 


3 — Cise VII Tillingf defec 
vesicil foful'i Multiple 


sigmoido 


Rarely, actinomycosis of the laige bowel, echinococcus disease of the 
mesentery or pelvic organs may cause fistulous communication between the 
bladder and bowel The diagnosis of the cause of fistula m these instances 
IS not usually made except by operation oi autopsy 

Traumatic lesions, either from gunshot wounds, fracture of the pelvis, 
or from operative procedures in the pelvis, may lesult in sigmoidovesicai 
fistula, but here the causative factor is known 

The treatment of diverticulitis obviously depends on the secondary 
inflammatory changes taking place If the symptoms are merely those of 
spastic colitis with attacks of annopng pain and gas formation, the patient 
should be given a diet rich in cellulose vegetables and cooked fruit to promote 
easy elimination without the use of cathartics or enemata Rather continuous 
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use of paiaffin oil by mouth is helpful Calcium salts which predispose to 
fecalith formation should be avoided, as should bran, seedy fruit and vege- 
tables Small doses of belladonna may be helpful in controlling spasms of 
the bowel 

If an inflammatory mass develops, rest and a moderate degree of 



, J 'V - 

tiG 4 — Case VIII SIgmoldo^ esical fistula X raj showing stones in bladder and pyelograni of 

left kidnej 

expectancy may result m its disappearance, but in such a condition a tem- 
porary colostomy above the mass may be necessary Resection of the involved 
hovel may have to be done later, but with sidetracking of the fecal stream 
by colostomy these inflammatory tumois often subside 

If stenosis of the hovel results, preliminary colostomy folloived by resec- 
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tion of the diseased segment of the bowel may be necessary Resection may 
be done by the Mikulicz giaded method, or by other accepted methods 
Mummaiy resected the bowel m nine cases, with two deaths He perfoimed 
colostomy in fouiteen cases Rowlands® reported fourteen lesections, four 
of which weie done because of the belief that the lesion was carcinomatous 



Tig 3 — Case VIII Sigmoidovesical fistula Spastic colon 


In acute cases wheie abscess has formed the abscess must be diained In 
acute peiforative peiitomtis immediate operation with attempt to close the 
source of the infection must be cairied out 

In fistulse between the bladdei and the large bowel due to diverticulitis 
tieatment must depend upon the serenty of the symptoms (a) If the process 
IS acute, with marked cystitis and evidence of ascending infection, a colostomy 
should be done and the bladder drained by an indwelling catheter until the 
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acuity of the condition subsides, (Case VI) (b) In patients with an inflam- 
matory mass between the bladder and the bowel, and the symptoms not being 
acute, expectancy may be tried with the hope that under rest the mass will 
subside, (Case VII) (c) Where the fistula is a chronic process and no acute 
symptoms are present a lapaiotomy should be done and the communication 




Tic 6 Case VIII Sigmoido\esical fistiiH Cjstognm showing potassium bromide present in 

bladder and sigmoid 

between the bladder and the bowel separated, with layer suture of each 
viscus Temporary colostomy is also usually indicated (Cases VI and VIII) 
(d) In old persons who have had a small sigmoidovesical fistula for years, 
and the unnar}! tract has gained tolerance to fecal contamination operation 
may be deferred (Case VI) 


1022 



SIGMOIDOVESICAL FISTULA 


Casc Reports — Case I Rnpfiue of absicss fjom divci ficulitis of the sigmoid into 
the icctmn — Mr A, aged fift}' years Ihe patient has had intermittent attacks of 
cramp-hke pain associated with gas formation in the lower abdomen for several months 
A week before entrance into the hospital he had a chill, followed by temperature, 
developed soreness in the lower abdomen, followed by the passage of a considerable 
amount of blood and pus from the rectum Proctoscopic examination revealed an 
inflamed area above the prostate on the anterior side of the bowel from which a small 
amount of pus was escaping After these symptoms had subsided, X-ray examination 
revealed multiple diverticula of the sigmoid 

Case II Rcti osigmoidal abscess, piobably due to divei ticiditis of the sigmoid — 



Fig 7 — Diverticulitis of cecum (a), transverse colon (fc) sigmoid (c) Acute abscess formation 

around cxcal div^erticula 


Mrs T , aged fifty-six years, seen with Dr R C Brown and Dr W C Danforth 
Patient had had an irritable bowel for several years, the present illness started with a 
chill, high fever, and pain in the lower left abdomen toward the flank In the succeeding 
ten days a mass developed just above the brim of the pelvis on the left side A tempera- 
ture of 101° to 102° F, and a leucoc3tosis was present The urine was negative Bj 
fluoroscopy the mass lay behind the sigmoid and apparentlj' contained gas An incision 
in the flank encountered foul pus, retroperitoneallj" just behind the sigmoid The kidney 
was not exposed While it could not be proven, the probability was that the abscess 
resulted from a diverticulitis 

Case III Long-standing sigmoidovcsical fistula — Mr R, aged sixtj-nine jears, 
seen with Dr H R Kretschmer History of passage of gas and feces with urine for 
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twenty-five years Cloudy unne, frequency, nocturia, occasional chills and fever for 
three jears, occasional blood in the stools Onset twenty-five years ago with a perirectal 
abscess, which finally ruptured spontaneousl3 At that time he passed pus in the unne 
and ever since has passed some gas in the urine C3 stoscopy by Doctor Kretschmer 
showed feces in the unne, and an opening in the upper left quadrant of the bladder was 
present, which seemed to connect w'lth the bowel Fluoroscopy of the colon showed 
multiple diverticula and a filling defect one inch long m the lower sigmoid loop (Fig 2) 
In the descending colon and splenic flexure there were multiple dnerticula Because of 
the age of the patient, the 'ong-standmg fistula, rfie lack of progressive symptoms, and 
the probabilit3' of the necessity of resection of the bowel due to stenosis (Fig i), he 
was advised to postpone operative treatment 

Case IV Long-standing sigmoidovcsical fistula jiom carcinoma of the 1 cctosignwid, 
tvhich vciy clostly lesembled divei ticnlitis — Mr R, aged fifty-nine 3mars, seen with 
Dr H L Kreschner History of increasing constipation, necessitating cathartics, 
flatulence and cramp-like pains m the lower abdomen has been present for three months 
Pam 111 the suprapublic region had been present for two weeks No blood had been 
noticed m the stools and there were no urinary symptoms Examination revealed 
gurgling noises in the colon, tenderness and muscle spasm over the suprapublic region 
Rectal examination revealed a mass in the cul de sac outside of the rectum The 
prostate was normal to palpation Cystoscopic examination by Doctor Kretschmer 
showed a protrusion into the bladder from the outside 

October i, 1926 — Operation by Doctor Kretschmer Midline incision, peritoneum 
opened for exploration showed large bowl firmly adherent to posterior bladder wall 
Peritoneum closed, cystotomy done A red, sw'olleii area about 6 centimetres in 
diameter over the area of protrusion into the bladder was found Pressure made on 
the mass protruding into the bladder resulted in foul pus being expressed from an area 
about the size of a pinhead in the bladder mucosa I was asked to see the patient during 
the operation and at that time both K and D thought the condition w'as due to a rupture 
of a diverticulitis into tlie bladder Suprapublic drainage was instituted 

October 4, 1926 — Rectal examination showed mass m cul de sac nearl3 gone 
October 11, 1926 — Bow’els moving, abdomen soft Above the prostate the finger 
can just touch a rounded mass 

November 16, 1926 — Gas is being passed through the urethra Patient runs a low- 
grade temperature Suprapublic opening closing Patient W'ent home 

February i, 1927 — Patient returned, with burning urination and passage of gas and 
feces m the urine Blood clots w'cre present m the urine Runn ng a low-grade tempera- 
ture and losing w'eight The mass m the cul de sac is harder and larger Fluoroscopy 
of the colon shows a filling defect in the rectosigmoid, and sodium lodid placed in the 
bladder runs into the bowel We began to doubt the diagnosis of di\ erticulitis and 
think more of carcinoma 

March 16, 19^7 Because of infection of urinar3 tract a colostomy was performed 
under local amesthesia A hard mass was felt in the pelvis 

Ma3 16, 192/ Patient died Anatomical diagnosis, carcinoma of the rectosigmoid 
Suppuratne carcinomatous infiltration of the pouch ot Douglas and the wall of the 
urinar3 bladder Fistulous tract between the rectosigmoid and the urinar3 bladder 

Case V’ Tubci culosis of the bladdei and pei itonciun and a sigmoidovcsical fistula — 
Mrs E, aged fift3-six 3 ears, seen with Dr H L Kretschmer Entered the hospital 
March 21, 1924, with a histor3 of six 3 ears duration of cjstitis, associated with some 
discomfort in the lumbar region C3Stoscop3 b3 Doctor Kretschmer, showed an ulcer 
of the bladder the size of half a dollar Biops3 revealed tuberculosis The ulcer was 
then excised 

August 25, 1925 —Returned with C3stitis and blood in the urine, in the dome of 
the bladder was a large white ulcer with a necrotic base This area was dissected by 
Dr K Pathological diagnosis, tuberculosis 
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November i 6 , 1925 — Patient nauseated and vomiting 

Februar} 13, 1926 — Feces and gas discharged from bladder through the 

cistotomy wound 

April 22, 1926 — Colostomy advised by D to sidetrack fecal stream Left rectus 
incision revealed peritoneal cavity obliterated by firm, fibrous adhesions The large 
I owel could not be identified A right muscle splitting incision, cecostomy was performed 
June 5, 1926 — Patient died Anatomical diagnosis, tuberculosis of the left kidnev 
Extensive pelvic tuberculous peritonitis Fistula between urinary bladder and sigmoid 
Ascending pyelonephritis 

Case VI Sigmoidovesical fistula — Mr X, aged fifty years History of cramp- 
hke pains and gas formation in the lower abdomen over a period of several months 
Iwo weeks before entrance to the hospital acute abdominal pain with fever, followed 
bj passage of gas and feces into the bladder Cystoscopy showed a small opening m a 
diverticulum of the bladder, from which gas escaped Colostomy performed by Doctor 
Bevan Subsequent laparotomy with separation of the bowel and bladder 

Case VII Sigmoidovcsual fistula fioin dwci ficiilitis Abscess m nght hypo- 
ihondnum fiotii divci ticuhtis — Dr [ K, aged forty-five 3'ears, seen with Dr H L 
Kretschmer Present complaint, passage of gas and feces in the urine, with sjmiptoms 
of cystitis This condition began s \ weeks before entrance to the hospital (November 24 
1925), and followed an attack of constipation at which time he took a cathartic and an 
enema, which resulted in marked abdominal cramps and several stools The passage 
of gas and feces in tlie urine cont nuing, the patient had several examinations at various 
clinics, where various diagnoses were made At one clinic a piece of tissue from the 
region of the fistula in the bladder was excised through a cystoscope, and a diag- 
nosis of papillary care noma of the bladder w'as made Cystoscopy by Doctor 
Kretschmer showed an oedematous bladder mucosa, and at the base of the bladder 
behind a median bar, m an area of oedema and inflammation, a dark opening was seen 
which looked like a fistulous opening A piece of tissue excised from this region showed 
chron'c inflammation Following biopsy the patient had bloody urine and bladder pain, 
followed by the development of a mass m the suprapublic region, accompanied by fever 
of 101° to 103° F for about ten days During this time we were on the verge of per- 
forming a colostomy, but at the patient’s urgent request we refrained The symptoms 
gradually subsided and the mass decreased in size, but has persisted until the present 
time Proctoscopic examination w'as negative, a fluoroscopic examination of the colon 
showed multiple diverticulitis of the sigmoid and transverse colon (Fig 3 ) Althougli 
the sigmoidovesical fistula was still present, the patient left the hosp tal, but returned 
August 21, 1926 with pain in the upper right abdomen and a palpable mass just below 
the costal arch This mass increased in size and was accompanied by fever An abscess 
was diagnosed, and under gas September i, 1926 an incision was made over it and pus 
was encountered under the fascia of the external oblique The pus was found to exude 
through an opening in the muscle wdneh entered the abdomen This abscess w^as 
undoubtedly due to a diverticulitis m the transverse colon At the last examination 
the fistulous tract into the bladder still persisted, and the patient w'as advised to have 
a laparotomy for its repa r, which up to the present date he has refused to have 

Case VllI Sigmoidovesical fistula fiom divei ticuhtis of the colon — Mr B, aged 
fift3'-s!x 3 ears, entered Cook Count}' Hospital June 14, 1928, wnth a histor} that eight 
3 ears before he had S3mptoms of C3'stitis and passed blood and feces in the bladder 
urine These symptoms persisted and five 3'ears ago w'ere complicated by a mass w'hich 
developed in the left low'er quadrant, varied in size for about a 3'ear, until it was opened 
W'hen a large amount of pus and feces escaped A fecal fistula has persisted In addition 
to gas and feces in the urine, the patient has noticed that he passes urine with the feces 
Cystoscopic exaniinat on revealed a markedh' inflamed bladder containing three bladder 
stones, and turbid, fecal -smelling urine (Fig 4 ) The opening of the fistula could not 
be seen X-ra\ examination of the colon was unsatisfactorv' (Fig 5), due to the fact 
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that the patient could not retain the enema, and obstruction seemed to be present in ihe 
sigmoid No diverticula were seen On July 9, 1928, I opened the abdomen through a 
mid-line incision and found a markedly chronic, pelvic adhesive peritonitis uniting the 
large bowel to the base of the bladder The adhesions were separated, the left ureter 
was identified, and the sigmoidovesical attachment was found to be one inch above the 
left ureterovesical junction The bowel and the bladder were separated and a three- 
layer inverting suture was placed in both viscera The laparotomy wound was then 
closed with a small iodoform gauze wick in a split tube reaching down to the depth 
of the peritoneal cul de sac The bladder was then opened, the three stones removed, 
and a permanent cystotomy performed The operation lasted one and a half hours, and 
the patient left the operating room in good condition He did well for three days, when 
he suddenly developed a bilateral bronchopneumonia and died in thirty-six hours There 
was no urinary or fecal discharge from the abdominal wound, and the abdomen 
remained soft 
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ACUTE PERFORATED ULCERS OF THE STOMACH 

AND DUODENUM * 

By Paul Dineen, MD 
OF New York, NY 

FnOM THE SECOND SOBOICAI. DIVISIOV OF THE NEW lORK HOSPITAL 

Herewith are recorded 142 cases of Acute Perforated Ulcers of the 
Stomach and Duodenum operated on by Doctor Pool, or his associates, at 
the New York Hospital In Annals of Surgery, October, 1922, fifty-nine 
cases were reported by the author of this article in conjunction with Doctor 
Pool, and these patients are included in this tabulation with the records 
brought up to date A statistical report is given, the mortality analyzed, and 
the follow-up results noted 111 detail The literature has been investigated and 
an effort made to furnish some data that might serve as an aid in the cure of 
this dangerous lesion 

As one reads the reports from various clinics and peruses the voluminous 
pages of statistics, one is apt to attempt a classification, to evolve a standard 
An attempt is made to have a set procedure for a given pathological lesion 
But herein lies the fallacy — the lesion is not a standard condition, but one 
occurring m a human being, and the process is a relative one There is noth- 
ing absolute , but with a thorough notion of the possibilities one is more apt 
to have the proper method to apply to the given case And so the discussion 
goes on, and some clinics are wed to simple suture of perforations while 
others feel that the primary gastroenterostomy is necessary In this difference 
of opinion it IS evident from the records that early diagnosis plus imme- 
diate operation means low mortality m spite of the procedure , Study the 
mortality records of any clinic and it is found that the death rate is diiectly 
dependent on the time elapsed from the perforation to the time of operation 
For a long time the much mooted question has been simple closure vosus 
closure plus primary gastroenterostomy Again let it be emphasized that 
both procedures yield low mortality where the operation is performed under 
SIX hours 

In this series of 142 patients there were 138 males and 4 females, with 
a mortality of not quite 22 per cent In analyzing the cases that died it was 
found that the most important factor was the time elapsing between the 
perforation and the operation 

Under six hours there were 94 cases with 7 deaths, or a percentage of 
7 21/47 per cent Between six and twenty-two hours there were 32 cases 
with II deaths, a rate of 3154 per cent Over twenty-two hours, there were 
16 patients with 13 deaths, a percentage of Si }4 per cent 

As to the cause of death, 24 died of general peritonitis, 5 died of pneu- 
monia, I of pulmonary embolus, i of multqile abscesses of the liver It was 
noted that of those who perforated after eating, those who had been given 

♦Read before the New York Surgical Societj, October 9 1929 Sec page 1099 
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brisk purgatives immediately after perforating were more apt to have a largei 
extravasation of gastric contents into the peritoneal cavity and a more 
fulminating peritonitis with graver complications and more unfortunate 
results This again suggests that one beware of cathartics in acute abdominal 
conditions Those who perforated with an empty stomach had very little 
escape of fluid and the prognosis was more favorable To combat this 
22 per cent mortality in the series three things might be suggested i, Early 
diagnosis, 2, Nothing by mouth, 3, Early operation 

The next important cause of death was from pneumonia Five patients 
died of pneumonia This condition has been the cause of many deaths in 
simple, uncomplicated conditions — as a pneumonia following a simple appen- 
dectomy or a herniotomy — and a considerable amount of study and investi- 
gation has been done with the jdea of determining the primary etiological 
factor and eventually eradicating pneumonia from the list of complications 
On the Second Surgical Division there has existed a pneumonia prophylaxis 
committee for a good many years and the function of this committee has 
been to investigate this disease from every angle The type of patient, his 
home surroundings, his normal habitat and routine, his daily garments, his 
sleeping apparel, the ventilation of the ward, the avoidance of drafts, the 
bacterial examination of the buccal contents, the sera preventative therapy, 
the care of the patient in transportation, the type of anaesthesia, the proper 
coverings — these and othei factors were consideied and an effort has been 
made to see that the patients experience as little change of environment or 
dress as possible Aftei operation those developing colds were carefully 
studied , chest X-rays, sputum, cultures, etc , in an attempt to lowei the 
incidence of pneumonia With all these aids it was also found that with 
the introduction of ethylene anassthesia there was a marked 1 eduction of the 
pulmonary complications 

In a study of the gastric cases it was found that the pulmonary complica- 
tions were higher than in lower abdominal surgery In the last 32 cases in 
this series there were 13 pneumonias with three deaths It is interesting, tff 
note that two of the most recent peiforations have been done under, spinal 
aniesthesia one of the patients developing a post-operative pneumonia, the 
other an abscess of the wound There was one pulmonary abscess in the 
series, and one case developed multiple abscesses of the liver 

Attempting to associate the disease with certain definite factors it was 
found that the season of the year had little influence on the disease The 
youngest in the series was eighteen years, the oldest sixty-nine years Men 
perforated much more frequentl)’^ than women Race, color, creed, all alike 
w ere visited by the affliction and neither rich nor poor were spared 

Naturally, m a study of this kind an effort was made to discover the causa- 
tive factor — an ukei , a lesion in which the processes of degeneration are 
slightly in excess of those of regeneration As in most ulcers the cause may 
be local, as from trauma, chemical insult, thermal affront or bacterial invasion 
The cause may be general as in some constitutional disease but, most prob- 
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ably, It IS the combination of both a constitutional disoidei plus a local con- 
dition The inoie one sees of this disease and the inoie one studies these 
patients, the moie one is nnpiessed with the associated neive involvement 
in these ulcer cases Patients ^ell and fiee of symptoms for weeks, months 
and years have some sudden neivous upset — a financial loss or some family 
woiry — and the symptoms lecur, seveie pylorospasm, excessive gastric secre- 
tion, gastric heaviness, uneasiness, discomfort and pain Turn these patients 
out into the countiy, lelieve their anxieties and many of them are relatively 
well again 

The majoiity of these patients gave a history of gastric distress for some 
months or yeais piior to operation, while others were certain the initial 
symptom was the peiforation In talking to these patients the alcoholic 
history was most carefully consideied and it was ascertained that most of 
them were not alcoholic m habit 

The history of acute agonizing pain with a lestless patient tossing Iron 
side to side, with knees and thighs flexed, breathing short costal breaths and 
appearing seriously sick clinches the diagnosis The patient looks like a 
wounded animal and the initial pictuie is of inhibition, of a person trying to 
protect himself Stibnoimal tempeiature, slow pulse, costal breathing, low 
leucocytes, a picture of holding eveiythmg — inhibition This is the time 
to diagnose, the time to operate The subsequent picture is generally one 
of peritonitis 

Procedure — In less than an houi aftei admission most of these patients 
were operated on, ethylene-ether being the anaesthesia of choice A high right 
rectus incision and a simple closure of the ulcer with drainage to the peri- 
toneum In 10 of the 142 cases a primary gastroenterostomy was done 
because the operator felt the lumen of the pylorus had been obstructed Two 
of the cases repeifoiated and had a gastroenterostomy at the second pro- 
cedure None of the cases with primary gastroenterostomy died After 
operation the patients are placed m bed and the following instructions serve 
as a guide for the routine care However, it must be definitely understood 
that each case is different and must be treated as such The diet is but 
a guide 

Fust Post-opc) afive Dav — Water, i dram ever}' half hour 

Second Dav — Water, ounce every two hours alternating with peptonized milk, 

Yz ounce every two hours 

Thud Day — Water, 2 ounces every two hours alternating with peptonized milk, 

2 ounces every two hours 

Foiutli Day — Water, 4 ounces ever} two hours alternating with milk, 4 ounces e\er} 
two hours 

Fifth Day — Water, 4 ounces ever} two hours alternating \Mth milk or egg nog j 
ounces every two hours 

Si\th Day — Bkeakfast Cereal with cream and small amount of sugar One cup 
cocoa Ten am Egg nog DrN^ER Cream soup, soft boiled egg with softened 
toast Three p m Egg nog or milk Supper 2 ifilk toast, custard Eight p m 
Cocoa or milk 
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Seventh Day —Breakfast Cereal with cream and sugar One cup cocoa Tef? 
A M Egg nog Dinner Cream soup, baked potato with butter, milk, 6 ounces Two 

p M Milk or egg nog Supper Milk toast or soft boiled egg, custard Eight p m 

Cocoa or milk 

Eighth Day — Breakfast Cereal with cream and sugar, one soft boiled egg, one 
slice toast, cocoa or milk Ten a m Egg iiog Dinner Cream soup, baked potato 

with butter, custard, milk Two p m Egg nog Supper Milk toast or oyster stew, 
milk, wine jelly and cream Eight p m Cocoa or milk 

Ninth Day — Breakf-^st Cereal with cream and sugar, one soft cooked egg, one 
slice toast, cocoa or milk Ten a m Egg nog Dinner Cream soup, baked potato 

with soft cooked egg, wine jelly with cream, milk or cocoa Supper Milk toast, custard, 
cocoa Eight p m Egg nog or milk 

Tenth Day — Breakfast Siv prunes, cereal with cream and sugar, one soft cooked 
egg, cocoa Ten a m Egg nog Dinner Cream soup, scraped beef on toast, custard, 
milk Two p M Egg nog Supper White meat of chicken, toast, wine jelly, milk 
Eight p m Cocoa or milk 

Eleventh Dav — Add green vegetables 

Primary gastroenterostomy was done m ii cases and secondarily in lO 
cases, or 21 in all 

Follow-Hp — One hundred and eleven patients were discharged after opera- 
tion and 103, or 92 88/1 ii per cent, have been followed These patients 
are never discharged from the follow-up clinic and are seen quite frequently 
as symptoms warrant by one man who makes a particular study of these 
cases, carefully analyzes the symptoms, advises as to diet, etc Most of these 
patients have been fluoroscoped since operation and many X-rays taken to 
study the post-operative condition The post-operative picture generally 
shows a slight distortion at the site of perforation In seeing these patients, 
in painstakingly listening to their stones one cannot but be impressed with 
the important part the nervous system plays in this disorder A patient is 
w^ell, free of symptoms, gaining m w^eight Some misfortune occurs, the 
patient is upset, and the gastric story begins again Uncomfortable heavy 
feeling in the epigastrium, inability to concentrate, restlessness, yawning, 
these are the signs and the patient consults the doctor Fluoroscope this 
patient and a marked pylorospasm is found and, in some cases, it lasts 
from twm to three da)"s Relieve the nervous condition, set the patient 
aright, the pylorospasm yields and hypermotihty recurs because it has been 
found on examination that these patients have hypermotile rather than 
hypoinotile gastrointestinal tracts The condition disappears and the patient 
IS ivell for months, for years It may be the only attack Fluoroscope 
this patient a w'eek after the attack and a normal stomach and duodenum is 
observed, with no spasm, no retention This suggests definitely that in the 
recurrence of sjanptoms one should not be too ready to operate Give them 
a chance An eftort has been made to get close to these patients, win their 
confidence and let them feel that one is anxious to help With this notion in 
mind a short talk is given to each patient before leaving the hospital 

In these stomach cases the question of post-operative therapy is paramount 
and, wdiile the etiological factor in the production of ulcers has not been 
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determined, it is known that they are geneially associated with an increase 
in the acid content, notably an increase in free HCl The nervous, high- 
strung individual facing a crisis, going through some unusual mental effort 
IS generally the ulcer type that perforates Whether the etiological factoi 
be bacteriological, parasitic, embolic, chemical, thermal or mechanical, the 
thing to be remembered is that most of these patients have an increased acid 
content with hypermotility of the stomach and the intestines , there is a 
constitutional plus a local cause The pain and discomfort are due to increased 
acid plus tension The constant nerve reflex from the stomach causes 
increased activity of the smooth muscle with tightening of the pyloric sphincter 
and constant effort on the part of the stomach to drive its contents on causes 
the severe pain and spasm at the pylorus It is a question of tension These 
patients are not as a rule constipated but, if anything, hyper-active The 
peristalsis is increased, not diminished, and it is this constant nerve stimula- 
tion that causes the pylorospasm, shutting down of the pylorus and the 
accumulation of acid with subsequent gastric fermentation that causes dis- 
tress The gas accumulates, the stomach dilates, the tension is increased 
and the patient resorts to all sorts of charged water, vichy, etc , to try to 
“belch ” Belching gives great relief Here then is the crux of the whole 
situation The enumeration of cases, the careful steps m technic, can all be 
standardized but the important thing is that each case is an entirely dif- 
ferent clinical entity and must be treated as such The large atonic stomach 
in the nervous, sensitive individual is the condition to be treated Therapy 
— as the etiological factors are probably (i) constitutional and (2) local 
so the treatment must be (i) constitutional and (2) local 

Take the nervous, high-strung individual, turn him out to grass, remove 
his worries, solve his economic difficulties and an excellent start has beeii 
made Many of these stomach cases are perfectly well for a long period but 
as soon as they lose their mental poise, some accident, some shock, down 
they go and the trouble begins Fluoroscope this patient and one finds the 
severe pylorospasm, hypermotility, increased tension Mental rest, careful 
coaching and they are well again almost immediately and the symptoms are 
gone for years, maybe forever In the study of these cases here is where 
the progress has been made Each patient before he or she leaves the 
hospital IS given careful instructions as to hygiene and to diet Not a mere 
form without reasons, but a list is given and intelligently discussed The 
talk would go as follows 

You have had a severe condition, an ulcer of the stomach and it means 
you must be always careful as to your habits, diet and exercise It is most 
important for you to keep in contact with some intelligent physician to 
advise and coach you That is what you want, a coach, not necessarily a 
doctor Someone to whom you can talk, discuss your troubles No one 
knows definitely what causes ulcers but they generally are found with an 
increase 111 acid The stomach is large, becomes filled with food that decom- 
poses and then gas is formed Be very caieful in taking your food, vash 
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the hands and rinse the mouth to get nd of all bacteria Take time to eat, 
sit down and chew the food, remembering that the food should be broken up 
m the mouth, mixed with the salivary juices and prepared for entering the 
stomach, so that the food does not drop m the stomach as a lump of lead 
Try not to mix liquids and solids nor take a large amount of water at the 
meals as they just fill up the stomach and make it atonic This is the cardinal 
principle Nevei have the stomach ‘empty ’ Neva have the stomach 
‘filled ’ This means frequent small meals a day throughout the day Eat 
at two- to three-hour intervals The need of frequent feeding is quite evi- 
dent in treating gastric cases They acquire a dread of food, lose weight 
and resistance 

“On arising, if possible, drink a glass of warm milk to counteract the 
acid that may have accumulated during the night ” 

At 8 00 a m Breakfast — Sunble plain foods 

A Any kind of stewed or cooked fruits Avoid oranges, grapefruit or any raw 
fruits 

B Cereal with milk or cream, gruel, oatmeal, cornflakes, bran, puffed rice, shredded 
wheat 

C Eggs — poached, boiled, scrambled Not fried 
D Toast or rolls with butter 
E Coffee, one cup 
Dunk no ivatei zvith meals 

Ten a m — Glass of milk with a cracker or piece of bread 

Just about this time most of these patients begin to feel empty in their 
stomachs , they have no pain, but are conscious of their stomach, begin to 
yawn and to get quite restless It is amazing how a small amount of food 
puts them right back on their feet For a long while milk alone Avas adAused 
or soda bicarb but neither stays long enough in the stomach The addition 
of some small solid matter means the food stays longer and acts like a 
soothing dressing to a weeping stomach “Drink small amounts of water at 
a time between meals ” 

Noon — A Soup — chicken or cream soups only, as the beef extractives, consomme, 
etc , tend to stimulate gastric secretion 
B Fish — almost any fish 

C Entrees — steaks, not Avell done, roast beef, pot roast, lamb chops, chicken, veal — 
small amounts Foods fried in grease should be avoided 
D Potatoes — boiled, mashed, baked Not fried 

E Vegetables — spinach, string beans, beets, peas, cauliflower, asparagus Avoid 
onions 

r Dessert — custard, puddings, ice cream, small piece of plain cake 
One cup of tea 

Dunk zvalci m small amounts hetzveen meals 
Thref-thirta pm — Milk and crackers 

Seaee pm Dinner — Meat, bread and butter, potatoes, \egctables, one cup of coffee 
Nim-thirta pm — M ilk and crackers 

This gives a A\ide latitude and from observing each case one finds that 
certain things are good for A and bad for B, and vice veisa That is the 
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idea of the doctoi oi coach to check up on the diet list Alkalies should be 
cncouiaged at all times Alcohol piohibited 

Food filed iii grease foims a bolus that slips into the stomach It is 
haid foi the gastiic juices to penetiate this bolus and the food lies there, a 
heavy undigested mass 

If the patient awakes at night and has any discomfort, take either a glass 
of milk, if accessible, oi soda bicarb m water 
The teeth should be put in peifect condition and a dentist seen at least 
every six months 

When possible, lest foi fifteen minutes to one-half hour after eating 
Have bowels move freely Nevei eat when neivous oi excited 

This routine of coaching, advising, helping the patients has done much to 
make the results in gastiic suigeiy much more satisfactory 

ONE-HUNDRED AND tORTY-TWO CASES OF ACUTE PERFORATED ULCERS 

Tabulated Statement 

Cases 142 

Deaths (31 59/71 per cent ) 

G P 24 

Pneumonia 5 

Pul Embolus I 

Mult Abscess Liver i 

— 31 

Color — Negroes 3 

Sex 

Male 138 

Female 4 

Mortality 

94 cases under 6 hours — deaths (7 21/47 per cent ) 3 

32 cases between 6 and 22 hours — deaths (32 1/4 per cent ) ii 

16 cases over 22 hours — deaths (81 1/4 per cent ) 13 

Primary Gastroenterostomy — 6 3/71 per cent (average time 3 3/4 hours per- 
foration) I o 

Primary Pyloroplasty i 

Secondary Gastroenterostomy 1 o 

Follow-Up 

Discharged 1 1 1 

Followed 103 

Results 

Well without symptoms since operation 

Without Primary Gastroenterostomy 77 

With Primary Gastroenterostomy 3 

With Pyloroplastj’- t 
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Had return of symptoms 

Without Primary Gastroenterostomy (lo had Secondary Gastroenterostomy) i8 
With Primary Gastroenterostomy 2 

— 20 


Summary 

Without Primary Gastroenterostomy 


Good (81 2/19 per cent ) 77 

Poor (18 18/19 cent ) 18 

— 95 

With Primary Gastroenterostomy 

Good (71 per cent ) 5 

Poor (29 per cent ) 2 

— 7 

With Pyloroplasty 

Good I 

Total Cases Followed 103 


Simple closure has given good results in a fairly high percentage of cases 
Dr Lius Urrutia, of Madrid, Spam, reporting “Late Results in Perforated 
Gastro-diiodenal Ulcers” in the Annals or Surgery for July, 1929 (page 
73), has extensively referred to the bibliography of this condition and dis- 
cusses simple closure veisus closure plus primary gastroenterostomy His 
own predilection is for simple closure At the New York Hospital on the 
Second Surgical Division simple closure is the method of choice — (l) because 
there is less risk and (2) because 20 per cent of all gastroenterostomies done 
on the division have yielded untoward results Hence the tendency has been 
to shun gastroenterostomy where possible 

This series represents many cases followed over a long period The 
longest twenty-one years It emphasizes the following salient points 

1 Early diagnosis with operation under 6 hours yields low mortality 

2 Pulmonary complications are a serious factor in this condition account- 
ing for 16 per cent of the mortality 

3 Post-operative diet and medical coaching are essential for a long time 
after operation 

4 Secondary operations should be performed only after a most careful 
study of the case and a prolonged course of medical treatment 

5 Secondary gastroenterostomy has given excellent results to those requir- 
ing further surgery 
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THE THYSIOLOGY OF THE LIVER AND ITS RELATION TO 
SURGERY OF THE BILIARY TRACT* 

By Edward Starr Judd, M D f 

OF Rochester, Mixn 

Advances m surgery of the liver, and particularly of the extrahepatic 
biliary passages, during the last few years have provided new bases for 
rational treatment of diseases of these organs As in surgery of the genito- 
urinary tract particularly, and as in surgery of the thyroid gland, new methods 
of estimating functional capacity and pathologic injury to the liver and its 
appendages have made for safer operations with better insight into the risk 
of operation and the chance of permanent or partial cure Most significant 
of all, perhaps, newer methods combined with clinical factors have made for 
better selection of the time of operation which provides the safest and most 
expedient avenue for recovery. The last ten years have witnessed the devel- 
opment of most of the important newer facts concerning the physiology of 
the liver and its adnexa so far as their functions are related to surgery of 
these organs 

Any study of the liver is complex Anatomically the liver is of special 
interest in surgery because it is a single vital organ and because it has a double 
blood supply Physiologically it is important because of the multiplicity of 
its metabolic functions Pathologically it is important because it is subject 
to many diseases of infectious, vascular, metabolic and neoplastic origin 
Surgically it is important for all of these reasons 

PHYSIOLOGY 

Regenet ative Function of the Ltvei — For many years it has been known 
that the liver regenerates rapidly after serious injury following chloroform 
poisoning Mann has noted similar regenerative phenomena after surgical 
removal of lobes of the liver One lobe may be removed and after a few 
weeks the liver will be as large as before the operation Consecutu e opera- 
tions for removal of other lobes are followed by similar replacement of tissue 
The lobes are not restored, but the remaining lobes increase in size and their 
edges become rounded The remaining tissue appears to function normally 
although it is not able to withstand untoward conditions as well as is normal 
hepatic tissue The regenerative tendency ma} be prevented by experimental 
short circuit of the portal circulation before lobectomy, by occurrence of 
biliary obstruction, and by cirrhosis In this manner the total hepatic tissue 
may be permanently reduced to as low as 15 per cent of the normal amount 

* The Trimble lecture gnen before the Medical and Chirurgical Faculti of the State 
of Maryland, April 24, 1927 

t Some of the work of preparation of this paper was done hy C liaxter Broi\n, W D , 
Fellow' in Surgerj, The Majo Foundation, Rochester, Minnesota 
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Under these circuii stances the hvei appeals to function noimally if the 
ai imal is kept on a carbohydiate diet composed largely of milk and syrup 
If proteins are fed, such as m the foim of meat, cirrhosis with ascites develops 
and the animals die 

These facts are emphas zed clinically by tbe known ability of the liver 
to perform adequately a’l its functions even in the most marked degrees of 
disability due to disease winch may be either pi unary or secondary to lesions 
in the extrahepatic bile passages It is known clinically and experimentally 
that the great metabolic functions of the liver are adequately performed when 
the Iner is mcst scnoisly laidicapped either by disease or experimental 
surgical destruction of its tissue 

CmboJiyd) ate Metabolism — Since Claude Bernard called attention to the 
liver as a storehouse for carbohydrates, our knowledge of this hepatic function 
has increased It is known that glucose resulting from intestinal digestion 
reaches the liver through the portal circulation where it is m part utilized 
immediately for bodily consumption and is in jiart stored as the readily 
accessible compound glycogen With any need for glucose, glycogen is 
hydrolyzed and convei ted to glucose Although glycogen is not wholly stored 
m the liver and comprises a consideiable percentage of muscle constituents, 
the principal storehouse is in the liver Mann has shown definitely the role 
of the liver in carbohydrate metabolism, by experimental surgical hepatectomy 
and exhaustive studies of blood-sugar levels under various conditions Fol- 
lowing experimental total removal of the liver, there is progressive hypogly- 
cemia which increases to a point at which definite symptoms appear, followed 
by convulsions and death The blood sugar may be restored and the symp- 
toms completely relieved by the intravenous administration of glucose over 
a period of many houi s, when another and different set of symptoms appears, 
fcl’owed by death from another cause The role of the liver in the main- 
tenance of blood-sugar levels is therefore necessary to life Other substances 
sucb as lactic acid and levulose when administeied intravenously, do not 
cause a rise in blood sugar nor do they defer death as does glucose During 
the periods of hypoglycemia, muscle glycogen is measurably reduced , but even 
at death the amount is sufficient, were it mobilized, to maintain normal blood 
sugar, thus showing that the synthesis of glucose is dependent wholly on the 
liver In cases of depancreatized dogs manifesting hyperglycemia, dehepatiza- 
tion has a similar effect on the blood-sugar level and the clinical course 

Clinical measurement of the carbohydrate metabolism of the liver has been 
\ar10usl3" made by many workers, the most popular of these methods, the 
levulose tolerance test, is based on the known fact that 111 hepatic disease the 
tolerance to levulo'-e following intravenous administration is measurably 
reduced 1 he appearance of levulose in the urine may be taken as a rough 
measure of injured hepatic function ith newer and finer methods of blood- 
sugar estimation more satis factor)"^ results are obtained Clinically, the test 
IS said to have some practical significai ce Mann has shown experimental ty, 
howeier, that the test is not as reliable as the simple glucose test, and, further- 
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more, that glucose tolerance tests are not reliable indices of the amount of 
disease because of the intervention of uncontrolled factors which affect the 
rate of disappearance of glucose from the blood stream, namely, injury to 
the pancreas and fasting 

It is evident that the function of the liver in respect to the metabolism 
of glucose IS not shared by other oigans and that the necessity of the liver in 
carbohydrate metabolism is demonstrated Clinically, how^evei. the methods 
of demonstrating hepatic injiir}’- in respect to the utilization of sugar are so 
unreliable as to point to the deduction that such injury affects only the reserve 
capacity of the organ For this reason, along with the fact that other organs 
notably the pancreas, play so important a pait in the metabolism of glucose, 
helpful methods have not been developed for the clinical study of this func- 
tion in hepatic disease No doubt, part of this failure may be ascnlied to the 
fact that other methods are available for estimating hepatic injury, wdnch are 
satisfactory for clinical purposes 

Piotein Mctabohsin — In a general way it is knowm that pioteins are 
digested in the intestinal tract to form amino acids which are conveited into 
urea m the liver, and that the urea in turn is excreted in the urine The meas- 
urement of hepatic disease in respect to these processes has not progressed 
to the point at wdnch accuiate and helpful deteiminations may be made, but 
from the standpoint of expei miental physiology a great deal is knowm Boll- 
man and Mann,^ ^ in a senes of experiments wnth dehepatized dogs, have 
showm that following lemoval of the liver the amount of urea in the blood 
and urine is markedly decreased, and that the amount of ammo acids in these 
fluids IS increased Furtheimore, ammo acids injected intravenously may be 
lecovered quantitatively from the blood and mine This show^s definitely that 
deamidization and urea synthesis m the liver are not shared measurably by 
any other organ, and it may be deduced that, although a good clinical method 
IS not available foi the accurate estimation of the injury to protein metabolic 
processes in hepatic disease, still the significance of the factor in surgical 
procedures must be considerable Walters and Parham have showm that 
following operation on jaundiced patients, hepatic insufficiency associated wnth 
abundant drainage of light-colored bile ma)' be the cause of death In this 
syndrome marked changes in the urine oi blood related to protein metabolism 
are not present Howmver, m similar cases there is renal insufficiency sec- 
ondary to the cessation of drainage of bile in wdnch the level of blood urea 
rises progressively to the point of uremia In these cases it is understood that 
the increases m urea are not due to any abnormality in hepatic function 
but to distinct renal insufficiency of toxic origin in which there are definite 
post-mortem manifestations of the lesions of nephritis E\en when hepatic 
injury is sufficient to be fatal, enough urea is formed in the Iner, so that blood 
urea is maintained at a normal level When renal msnfficienc} is jirescnt, the 
leiel of blood urea will be raised to that found in uremia It is eMdcnt that 
the part of the h\er in the metabolism of proteins is important and that the 
Iner is probabh the sole site of the foimation of urea On the other hand, 
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the liver is so sufficient for this process that a small portion of it is apparently 
capable of caring for protein metabolism At least this is apparent so far as 
modern laboratory methods are able to demonstrate It is probably true, then, 
that any clinical method of measuring hepatic injury from the standpoint of 
the metabolism of protein will have little value m surgery, but will remain of 
purely physiologic interest 

It has been suggested by Mann ^ that the measurement of uric acid m the 
urine at times when patients are on a high purm diet may provide a means 
of estimating hepatic insufficiency from the standpoint of the protein This 
suggestion is based on the fact that after experimental dehepatization, the 
ability to destroy uric acid is absent , in consequence, relatively large amounts 
of unc acid are excreted m the urine, and simultaneously the level of uric 
acid in the blood is increased “ 

Bile Metabolism — The significant constituents of bile are the acids, the 
pigments, and cholesterol The bile acids, glycocholic and taurocholic, are 
intimately associated with the digestion and absorption of fats from the intes- 
tine There are no practical methods for estimating the bile acids for clinical 
purposes, although the Pettenkofer reaction has been employed variously 
The absence of the acids in the intestine, as in obstruction to the bile ducts, 
IS the cause of fatty stools , fatty stools serve as a rough qualitative test of 
the absence of acids Cholesterol is principally concerned with the formation 
of gall-stones, and they do not concern surgical procedures except so far as 
their presence or absence has a bearing on the case 

The metabolism of the bile pigments and their excretion are most impor- 
tant m biliary surgery The source of bilirubin was a matter of controversy 
for many decades, until it was shown definitely by Mann and his associ- 
ates,® s ® by means of the spectrophotometer, that this pigment is prin- 
cipally formed in the bone-marrow, and to a lesser extent in the spleen and 
liver It seems probable that the tissues most likely to form bilirubin are 
those containing cells of the reticulo-endothelial system, since they are most 
numerous in the organs mentioned There is also histologic evidence of their 
activity in this respect Bilirubin, which represents only part of the excretion 
of the liver, provides the best means of estimating hepatic injury clinically, 
since this may be measured accurately and easily in the blood serum The van 
den Bergh reaction is qualitatively and quantitatively accurate for the pig- 
ment in the blood Duodenal drainage, after the manner perfected by Lyon 
and Meltzer, is a less accurate measure of pigment excretion, but in cases m 
which the obstruction is complete, the method is of some significance 

Coagulation Factois — Delayed coagulation with bleeding m clinical cases 
of hepatic disease and jaundice is a grave danger and a frequent cause of 
post-operative death It has been shown experimentally by Whipple and 
Hurwutz that injury to the liver of dogs causes marked lowering of the 
fibrinogen level m plasma Mann has corroborated this on hverless dogs 
Clinicall}, in diseases of the liver plasma fibrinogen is low^ered Measure- 
ment of the coagulation time of the blood in jaundiced patients is a practical 
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method of estimating one of the elements of surgical risk The calcium time 
adds little information since it runs practically parallel with the coagula- 
tion time 

Detoxification Propeity — The liver probably has other functions, includ- 
ing a detoxifying property which is presumed to protect the organism against 
liacterial invasion, against the toxins and against certain metallic poisons 
There is little dependable, experimental or other proof to substantiate this 
contention, although certain phenomena point toward such a conclusion The 
metallic poisons, for instance, and especially chloroform, when administered 
111 suitable doses, cause focal necrosis of the cells of the liver without injury 
to other organs, indicating that the liver acts as a protective mechanism for 
the body Priestley has shown experimentally by using the heart-lung -1 ivei 
preparation that the liver has a powerful detoxifying property for strychnine 
administered m the blood stream His work shows that many times the lethal 
dose of this drug will be completely removed from the blood by perfusion 
through the liver No accurate or dependable deduction may be drawn from 
this which is applicable to clinical medicine or surgery, but by inference it may 
be suspected that the liver has a powerful detoxifying action for other poisons, 
and possibly for bacteria and their toxins The question arises whether 
hepatitis, as seen at the operating table, may not represent residuals of infec- 
tious or toxic poisons from which the liver has protected the organism at its 
own expense In this respect the marked reserve of the liver is again empha- 
sized, for remarkable degrees of hepatitis are found at operation in cases 
in which exploration is carried out for other and separate reasons and in which 
none of the clinical symptoms or findings could be attributed to hepatitis 

Hepatitis — For a long time we have known that the condition which 
we describe as hepatitis occurs not only m association with disease of the 
biliary tract but often when other trouble cannot be recognized In spite of 
the fact that we have only rarely been able to isolate bacteria from the liver 
111 these cases, it has been assumed that hepatitis was an inflammatory reac- 
tion m the liver, usually secondary to inflammation of the gall-bladder or 
biliary tract Since we have come to realize just how important the liver is 
as a detoxifying agent, it has occurred to us that this tissue reaction m the 
liver which we designate as hepatitis may be the remains of the detoxifying 
process Hepatitis, which is recognized by enlargement of the liver, showing 
white lines on the surface composed of fibrous tissue, is an extremely com- 
mon condition The hepatic tissue is more firm than normal, the edge of 
the liver is either very sharp, coming to a white fibrous line, or else rounded 
or cedematous In operations for abdominal lesions, examination of tiie 
luer will disclose this condition more often than a normal condition of 
the Iner 

We have recently completed a stud} of tvent} cases ^\hlch, at the time 
of operation, vere classified as cases of primar} hepatitis We vere unalile 
to find any lesion in the abdomen other than the hepatitis In se\en of the^^c 
cases typical gall-bladder colic \\as present, and in about half of the num- 
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hei mild jaundice was associated In eleven of the twenty cases theie 

was upper abdominal pain, which, howevei , was not colicky in nature , 

therefore, about half of these patients had had attacks of colic characteris- 
tic of disease of the gall-bladder with stones It seems possible that the 
colicky pain in cases of gall-stones may be due to some process m the liver 
at the time of the attack In these twenty cases, the gall-bladder showed 

very slight, if any, change There were no stones, but in view of the fact 

that the clinical symptoms were those of the usual bile-tract disease, the 
gall-bladder was removed As a result of this procedure, nine (56 per cent ) 
of the patients stated that they were completely relieved of their symptoms 
Six (37 per cent ) were improved but not entirely relieved One patient 
was but little improved, if at all Four could not be traced 

At the time these twenty patients were operated on, we thought that the 
hepatitis was a part of an infectious process n Inch involved the gall-bladder 
and bile ducts, and that our only approach to this infection was by the 
removal of the gall-bladder It is not possible to determine just what 
changes resulted from the removal of the gall-bladder m these cases It is 
not likely that the hepatic tissue was greatly changed Removal of the gall- 
bladder would eventually overthrow the action of the sphincter at the end 
of the common bile-duct so that by some physiologic changes the symptoms 
might have been leheved 

Analysis of these twenty cases seemed to show that the detoxifying effect 
of the liver may be manifested by the condition winch is referred to as 
hepatitis If this is true, removal of the gall-bladder might bring about a 
change by producing changes m the physiology of the liver 

Clinical Data — At the present time the methods at our disposal do 
not measure, in any case of hepatic injury, all of the hepatic function For 
the clinical evaluation of the disease before operation, we are limited to 
and dependent on data that concern only a few of the important phases of 
the metabolism of the hvei, namely, those of excretion of bile and coagula- 
tion of blood 

The dye retention test, as proposed by Rowntree, Hurwitz and Bloom- 
field,^^ and as refined by Rosenthal,*- is based on the fact that phenoltetra- 
chlorphthalein is excreted only by the livei The normal liver excretes all 
except 3 per cent of this drug from the blood stream in fifteen minutes lO 
an hour after intravenous injection By measuimg the amount of dye 
present in the blood at intervals after its administration it is jiossible to 
evaluate the degree of retention by the liver in cases of disease which may 
be either primarj’^ or secondary to obstruction to the extrahepatic ducts 

The van den Bergh reaction is an application of the diazo reaction for 
pigment It is quantitativel}'^ accurate for the amount of pigment due to 
bilirubin in the blood serum and, as far as we know now, is qualitatively 
correct Two types of reaction occur, the direct and the indirect The first 
occurring in obstructive and intrahepatic types of jaundice, is made by the 
direct addition of the reagent to the serum , the second wdneh occurs m 
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hemolytic jaundice, lequires the addition of alcohol The variation in icac- 
tion IS piobably based on whcthei the pigment molctulc has passed thiongh 
the polygonal cells of the livei Clinically the type of icaclion and the 
degiee of seiiim pigmentation are most impoilant in the diagnosis of dis- 
ease of the liver and its appendages In selecting the tyjie of ojieiation m 
jaundiced patients, the serum bilirubin curve should be consideied Expeii- 
ence teaches that the most favorable time foi opeiation is when the jiig- 
ment has reached a more or less constant le\el in the blood, and not while 
It is fluctuating It is of interest that degrees of jaundice of the skin 
apparently do not parallel those of the blood seium This is cspeciall} 
noticeable in the fluctuating types in which the seium level inci eases moie 
rapidly than the pigmentation of the skin, and subsides moic lapidl} This 
teaches that clinical methods of estimating jaundice are impoilant and that 
the}'- should without doubt influence the suigeon uithin limits in choosing 
the time for, and the type of, opeiation 

Methods of cholecystogiaphy may be consideied m pait as Rontgen-iay 
adaptations of the dye method of measuiing hepatic function, and they aie 
undoubtedly of assistance in suigical pioblems, especially those i elated to 
the gall-bladder and ducts 

Readings of coagulation time should be made frequently befoie suigical 
intervention in jaundiced patients, preferably at legulai intenals thioiigh- 
out the day foi several days, since it is known that tbeie are hourly vaiia- 
tions in this factor It is mteiesting that a paiallel does not exist between 
the daily fluctuation in coagulation time and the seium biliiiibin levels in 
any case, showing that these hepatic functions are attacked by disease in 
different degrees at the same time This empbasues again the comjilex 
nature of hepatic disease and the confusion that lesults fiom the eftoits of 
mteinists and surgeons satisfactorily to fix in mind any leliable estimate 
of the disease as it appeals at the operating table oi at post-moitem examina- 
tion One IS impiessed with the fact that these various means of estab- 
lishing the degree of hepatic injury aie not complete oi infallible and that 
they are hardly moie than valuable adjuncts to the clinical data the bistoi \ 
and the general examination as mteipieted m the light of exjicnence 

The treatment of surgical dcgiees of hepatic disease is limited to the 
known methods of combating jaundice and inci easing coagulation time 'i be 
best methods include the administration of calcium chloiide inti .i\ eiiousl} on 
three successive days,’^ the gu mg of blood transfusions and the intr.ncnoiw 
infusion of glucose m lo per cent concentration (kim acacia ^iicjicnsion 
has been tiled as a pre-operatnc method of increasing blood mscosiI} hut 
with little, if ail} effect The diet should be high in carbolndratc , the 
watei intake should be from 3000 to 4000 cubic centimetres daih 

Decholiu has been used in cases of serious innir% to the Inei to stnnu- 
late the flow of bile Wakefield and PowcKoid’ ba\c shown in (hnu.ii 
work, that dechohn has a strong cholagogic action in ih,it it will uurc.tst 
water excretion m hile In approximateh twice the normal ammini .iltivjugh 
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the excietion of bile pigment and bile acids lemains quantitatively the same 
In a recent case of suppuiative cholangitis without stones and vnth severe 
injury to the liver, following T-tube diamage, foi five days bile did not 
flow After the administration of one giam of decholm on two consecutive 
days the drainage of bile amounted to 920 cubic centimetres on the third day 

Pathogenesis — Much progiess has been made m the study of infec- 
tion and undoubtedly certain of the conditions found m the hepatic svstem 
are the result of infectious processes When one attempts to prove this, 
howei^er, one meets with many surpiises for it is fiequently impossible to 
demonstrate bacteiia of any kind in gall-bladders that are greatly changed 
as a result of disease Some observers even go so fai as to say that disease 
of the gall-bladdei is never due to infection Many different theories have 
been suggested all of which are difficult to piove, but it must be admitted 
that benign non-mfectious disease frequently exists in the gall-b'adder (Ei 
more than one occasion in the clinic, bactenologic studies have been car- 
ried out on a senes of gall-bladdeis lemoved at operation The lesults 
have varied gieatly It was possible to obtain growth of oigamsms in only 
50 per cent of the cases In all cases the gall-bladder was lemoved because 
of disease We weie usually able to obtain a culture from the bile in about 
7 per cent, and from stones, if they were piesent, in about 10 per cent , 
the wall of the gall-bladder pioduced a growth of bacteria in as high as 
49 per cent It is likely that, as Wilkie suggested, bacteria are destroyed 
when they come in contact with the bile, so tissues for bactenologic study 
should not be exposed to bile Wilkie^® has shown that cultuies can be 
obtained much more often b)f culturing the tissue from the cystic gland at 
the neck of the gall-bladder than by culturing the Avail of the gall-bladder 
He believes this is due to the fact that the glandular tissue is not contaminated 
Avith bile 

We haA^e fairly definite evidence to shoAv that certain chemical changes 
in the blood may produce manifestations in the Avail of the gall-bladder 
not unlike the condition spoken of as cholecystitis It is possible that under 
certain conditions the chemical changes in the blood may be altered so as 
to result in this manifestation 

"Cholesterosis,” presents an interesting study If Ave think of choles- 
terosis as disease of the gall-bladder, it must be that this disease is due to 
changes in the metabolism Occasionally theie are stones in gall-bladders 
AAhich shoAv these changes, and sometimes there is associated inflammation 
m the Avail , at other times the only change in the tissues is the deposit of 
hpoid seen in the epithelial Avail It has been suggested by SAveet that 
this is an indication of the fact that the gall-bladder may play a pait in 
the metabolism of fats 

The introduction of the method of studying the gall-bladder Avith the 
Rontgen-ray and dye test has added to the group of cholecystic changes one 
AAhich must be termed functional cholecj'Stic disease This has enabled us 
to study the function of the gall-bladder and also permitted us to make a 
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diagnosis of disease based on disturbance of one cr more of the functions 
Undoubtedly these functions, concentiation ot the contents and equaliza- 
tion of the piessiue, are most often alteied when the gall-bladdei is diseased 
We should constantly beat in mind that this test is a functional test, and 
that a gall-bladdei which is faiily noimal histologically may be distuibed 
functionally In oui expeiience it has seemed that we weie not justified 
111 basing suigical proceduies entiiely on functional distuibance 

Besides the problem of infection chemical changes in the blood, and 
metabolic and functional distuibances, there is anothei impoitant one There 
may be a definite clinical syndrome of disease of the gall-bladdei and yet, 
at opeiation, disease cannot be lecognized In some of these cases the gall- 
bladdei has been lemoved because of clinical symptoms and a numbei of 
the patients have obtained lelief of symptoms Because lemoval of the 
gall-bladdei lesults in lelief of symptoms does not piove, howevei, that the 
gall-bladder was diseased The common duct is always dilated from loss 
of function of the gall-bladder, and, tuitheimoie, the sphincteiic action at 
the end of the duct is eventually oveithrowm The real tiouble in ceitain 
of those cases may be m the livei, in the foim of hepatitis, oi cholangitis, 
or the symptoms may be due to inflammation m the panel eas wdiich might 
be affected by removal of the gall-bladder Much is being said about the 
pioblems connected wnth the sympathetic neivous system and in this 
mechanism w^e may possibly have some such pioblem Theie is a definite 
sphincteiic action at the end of the common bile duct Spasmodic action of 
this muscle might produce symptoms, and m view^ of the fact that cholecys- 
tectomy ovei comes sphinctei action, lelief of symjitoms might be obtained 
in this w^ay 

We believe that cholangitis exists moie often and to a moie maiked degiee 
m association wnth cholecystitis than w'e foimerly believed If cholangitis 
can be lecogmzed either wnth oi wnthout jaundice, tnen the common duct 
should be opened and drained Diainage, as a lule, has not been main- 
tained for a sufficient period In few^er instances stones wall recur if pro- 
longed drainage is earned out Ptolonged diainage of the common duct 
undoubtedly enables the livei to lecovci its noimal physiologic piocesses 
more leadily It is indicated m all cases in wdnch theie is lecurrence of 
trouble wdiethei it is due to reformation of stones or to a residual or a 
lecuiient condition in the hvei, pancieas, oi ducts 

Tin: EirrcTs or Continuous Drainagl oi Bili: — Undoubtedly con- 
tinuous loss of all of the bile thiough a diaining sinus cannot be withstood 
indefinitely It is difficult, howevei, to obtain any accurate data conceining 
the eftects on the human being of the loss of all of the bile First it is not 
possible to cleteimine that all of the bile is coming to the outside because 
a biliary sinus exists It has been leadih shown in animals that a small 
amount of bile passing into the intestinal tiact in a normal wa} changes the 
entire pictuie There is no question howcwei, but that the continuous los^ 
of bile eventually becomes cen seiious In some of the cases m which 
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prolonged drainage has been earned out, marked geneial impiovement is 
manifested as soon as bile is forced down into the duodenum In others, 
tremendous quantities of bile continue to dram to the outside foi a long time 
without any change lesulting Bile salts are undoubtedly veiy essential, 
and It IS likely that the hepatic functions aie stimulated better by bile salts 
than by anything else 

It has been shown expei iinentally that if all the bile is lost by drainage 
to the outside, the animal will die in a few ueeks It has been shown also 
that if these animals having complete bihaiy fistulas are fed on bile and 
liver, they will live almost a normal life 

SoRcnRY — If these conceptions of the physiology and pathology of dis- 
eases of the gall-bladder and bile passages are correct, then there is vuy 
little occasion for the operation of cholecystostomy except as a tempoiaiy 
pioceduie If opeiated on at all, the gall-bladder should be lemoved, for it 
IS undoubtedly only a part of a disease condition throughout the bihaiy tract 

The functional activities of the liver are carried on by two distinct 
epithelial systems one of these is made up of the hepatic cells which are 
paiticularly active in the function of stoiing glycogen They undoubtedly 
also have much to do with the formation of iiiea and metabolism of bile 
salts, as well as other functions In all probability inflammation or obstruc- 
tion m the bile ducts inteifeies a good deal nith the activity of these cells 
Even if disturbed for a long time, they may recover and even legeneiate 
in cases m which there is actual destiuction of some of the tissues Surgical 
pioceduie is indicated then to remove inflammatory and necrotic tissue and 
to release all pressure m the bile ducts The other type of hepatic cell is 
the endothelial which is called the stellate or Kupfifer cell This is a part of 
the general reticulo-endothelial system Undoubtedly inflammation and 
obstruction of the biliary passages also interfere greatly with the activity 
of this cell Relief of these conditions is indicated in biliary surgery in 
Older to allow these cells to legain their function 
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In rORMER years argument frequently aiose as to whether cholecystec- 
tomy or cholecystostomy was the operation pai excellence m the surgical 
treatment of gall-stones Cholecystectomy, at least m the majority of minds, 
has triumphed, and cholecj'^stostomy has been confined to the acute or rare 
chronic gall-bladder With the advent of non-suigical biliary drainage, an 
impetus was given to the medical treatment of gall-bladder disease, occa- 
sionally a medical enthusiast stating that biliaiy snigeiy influences little the 
morbidity of the patient 

In an endeavor to throw some light on this subject, the “follow up” rec- 
ords of the Lankenau Hospital m all cases of biliary surgery during the 
years 1921 to 1925, inclusive, were caiefully investigated 

This contribution deals only with chionic calculous cholecystitis, with 
or without an acute exacerbation The results of acute cholecystitis and 
chronic non-calculous cholecystitis ivill be reported in the future 

The “follow-up” department of the Lankenau Hospital employs the fol- 
lowing classifications AAA means the end result which is considered 
anatomically, symptomatically, and economically pei feet In other words, 
the condition of the wound, the relief of symptoms, and the woiking capacity 
of the patient AAA means a perfect lesnlt, and is the highest rating 
D D D is the lowest result with suivival, and E E E means ultimate 
death of the patient 


In the years 1921 -1925 inclusive there were 400 patients operated for 
chrome calculous cholecystitis Thnty-eight of these died as the result of 
the operation Of the remaining 362, the “folloiv-uji” recoids w^ere incom- 


plete 111 nineteen instances This leaves 343 patients whose condition is 
know’ll from thiee months to fire yeais aftei operation These are divided 
foi convenience into fifteen gioups lejnesented by fifteen tables 

lable I deals w’lth the cases of chronic calculous cholecystitis, in wdneh 
a cholec) stectoniy w’as performed One hundred ser enty-four w’ere heard 
from 148 had a perfect result, fifteen w^eie improved, ten ivere no 
better nor w’orse than befoie operation The percentage of imjirove- 
ment w’as 93 7 One patient died tliirteen months after ojieration, the 
cause of death unknow’ii but she had been entirely relieved of gall- 
bladder symptoms when last heard fiom There w’ere three cases in wdiich 


an aciue suppurative appendicitis complicated the gall-bladdei disease The 
appendix was remored in all but lortj’-six instances 
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Table I 


Chrome Calculous Cholecystitis 
Cholecystectomy 


Number 
of cases 

Time elapsed 
since operation 

Condition 

Anatomic 

Symptomatic 

Economic 

2 

To 3 months 

A 

A 

A 

l6 

3 to 6 months 

A 

A 

A 

I 

3 to 6 months 

A 

B 

A 

I 

3 to 6 months 

A 

C 

D 

I 

3 to 6 months 

B 

C 

B 

9 

6 to 9 months 

A 

A 

A 

2 

6 to 9 months 

A 

B 

A 

I 

6 to 9 months 

A 

D 

A 

I 

6 to 9 months 

D 

D 

D 

9 

9 to 12 months 

A 

A 

A 

I 

9 to 1 2 months 

A 

B 

A 

I 

9 to 1 2 months 

A 

C 

A 

i8 

1 2 to 1 5 months 

A 

A 

A 

3 

1 2 to 1 5 months 

A 

B 

A 

I 

12 to 15 months 

A 

B 

B 

I 

1 2 to 1 5 months 

E 

E 

E 

17 

1 5 to 1 8 months 

A 

A 

A 

I 

1 5 to 1 8 months 

A 

D 

A 

I 

1 5 to 1 8 months 

B 

B 

B 

3 

18 to 21 months 

A 

A 

A 

I 

18 to 21 months 

A 

B 


5 

21 to 24 months 

A 

A 

A 

I i 

2 1 to 24 months 

A 

B 

A 

I 

21 to 24 months 

A 

B 

i B 

1 

42 

24 to 27 months 

A 

‘V 

A 

3 

2 4 to 27 months 

A 

B 

A 

1 1 

27 to 30 months 

A 

A 

A 

2 

27 to 30 months 

A 

B 

\ 

2 

30 to 33 months 

A 

A 


I 

30 to 33 months 

B 

A 

A 


33 to 36 months 

\ 

A 

\ 

9 

36 to 39 months 

A 

\ 

\ 

I 

36 to 39 months 

\ 

B 

\ 

I 

47 month-. 

A 

A 

A 

I 

54 months 

A 

\ 

\ 


Tabic II consists of thionic calculous cbokccstitis in exhuh a cholcfloclKjs- 
lonn \\a^ peifoimcd in addition to choice} stcctoiu} oi a c holcc} stosi,jm\ 
alone was done Of the foimci ojieiations there wcie fne, of these four had 
a pel feet result one a ^er^ pool one Of the latter operation there were 
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four, a pel feet result was lecoidecl in thiee and one was unimproved The 
peicentage of improvement was 777 


Table II 

Cholecystectomy and Choledochoslomy 


Number 
ol cases 

Time elapsed 

since operation , 


Condition 


Anatomic j 

Symptomatic 

Economic 

I 

5 months 

A 

A 

A 

I 

1 6 months 

D 

D 

D 

I 

24 months 

A 

A 

A 

I 

29 months 

A 

\ 

A. 

I 

37 months 

1 

A ' 

1 

1 

A 

A 


Choheystostomy 


Number 
of cases 

Time elapsed 
since operation 

I Condition 

Anatomic 

1 Symptomatic 

'Economic 

1 

1 1 months 

A 

A 

A 

T 

14 months 

A 

A 

A 

I 

24 months 

A 

A 

A 

I 

40 months 

B 

A 

1 

A 


Table III is made up of the cases of chionic calculous cholecystitis 
with an acute exacerbation in which cholecy'^stectomy was peifoimed Theie 


Table III 

Chrome Calcnloiis Cholecystths with Acute Exacerhahou 
Cholecystectomy 


Number 
of cases 

Time elapsed 1 

since operation 

Condition 

Anatomic 

Symptomatic 

Economic 

I 

To 3 months 

A 

A 

A 

10 

3 to 6 months 

A 

A 

A 

2 

1 3 to 6 months 

A 

B 

A 

I 

1 6 to 9 months 

A 

A 

A 

T 

! 6 to 9 months 

B 

A j 

A 

b 

9 to 12 months 

A 

A 

A 

T 

Q to 12 months 

C 

A 

A 


12 to 1 3 months 

A 

A 

A 

0 

1 5 to 1 8 months 

A 

A 

A 

I 

13 to 18 months 

A 

B 

A 

3 

1 8 to 2 1 months 

A 

A 

: A 

9 

21 to 24 months 

A 

A 

A 

I 

21 to 24 months 

A 

B 

B 

5 

24 to 27 months 

A 

A 

A 

1 

24 to 27 months 

A 

B 

, A 

I 1 27 to 30 months | 

A 

A 

A 

-i 

33 to 36 months 

A 

A 

A 

1 

33 to 36 months 

E 

E 

E 


w 1 1 c fi 1 1} -nine cases, fitty-one shoning a perfect lesult, four impioved 
three unlmplo^ed and one fatality' The peicentage of improvement 
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95 In nineteen cases the appendix was not removed, and in one case 
an acute suppurative appendicitis occuiied as a complication The one 
death occurred from subhepatic abscess six months after cholecystectomy 
and choledochostomy 

Table IV deals with chronic calculous cholecystitis complicated by chronic 
pancreatitis, foi which several types of operation were performed Twenty- 
five patients reported that they have since been in peifect health, two 
reported impiovement, and one was in perfect health ten months after 


Table IV 


Chrome Calculous Cholecysltks Comphcaled by Chrome Pancreahtts 
Cholecystectomy avd Choledochostomy 


Number 
of cases 

Time elapsed 
since operation 

Condition 

Anatomic 

Symptomatic 

Economic 

1 

5 months 

A 

B 

B 

I 

8 months 

A 

A 

A 

2 

1 2 months 

A 

A 

A 

I 

13 months 

A 

A 

A 

I ' 

18 months 

A 

A 

A 

I 

19 months 

A 

B 

A 

2 

24 months 

A 

A 

A 

1 

32 months 

A 

A 

A 

1 

37 months ■ 

A 

A 

A 

1 

44 months 

A 

A 

A 

I 

48 months 

A 

A 

A 


Cholecystectomy Duly 


Number 
of cases 

Time elapsed | 

since operation 

Condition 

Anatomic 

i Symptomatic 

Economic 

4 

5 months 

A 

A 

j 

A 

I 

10 months 

A 

B 

A 

2 

1 2 months 

A 

A 

A 

I 

16 months 

A 

A 

*\ 

2 

24 months 

A 

A 

A 

1 

26 months 

E 

E 

E 

I 

38 months 

C 

B 

C 

1 

60 months 

1 

A 

A 



Cholccystodiiodetwslomy 


Number 
of cases 

Time elapsed 
since operation 

[ Condition 

\natomie 

b\mptomatic 

Economic 

1 

12 months i 

\ 

A 1 

A 

1 

16 months 

A 

\ 

\ 

1 

20 months j 

1 

^ 1 

1 V 

\ 

i 
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Table IV — {Continued) 


Cholecystostomy 



Time elapsed 
since operation 

1 

1 Condition 

of cases 

Anatomic 

S> mptomatic 

Economic 

I 

1 23 months 

A j 

A 

A 


operation but died in twenty-six months, fiom angina pectoris In one 
case there was a questionable malignancy of the pancieas, at five months 
reported ABB The percentage of improvement was 90 

Table V lepresents chronic calculous cholecystitis complicated by stone 
in the common duct Cholecystectomy and choledochostomy weie done in 
all but one instance, where a cholecystectomy was sufficient to remove all 
stones, twenty-six were in perfect health and one was improved the per- 
centage of definite improvement being 964 


Table V 

Chrome Calculous Cholecystths Complicated by Stone in Common Duct 
Cholecystectomy and Choledochostomy 


N umber 
of cases 

Time elapsed 
since operation 

Condition 

Anatomic 

Symptomatic 

Economic 

1 

I 

2 months 

A 

1 

A 

A 

1 

4 months 

A 

B 

A 

j. 

5 months 

A 

A 

A 

I 

7 months 

A 

A 

B 

1 

10 months 

A 

A 

A 

I 

1 1 months 

A 

A 

A 

I 

12 months 

A 

A 

A 

I 

13 months 

A 

A 

A 

3 

1 4 months 

A 

A 

A 

3 

1 6 months 

A 

A 

A 

I 

21 months 

A i 

A 

A 

2 

24 months 

A 

A 

A 

1 

25 months 

A 

A 

A 

2 

26 months 

A 

A 

A 

3 

30 months 

A 

A 

A 

I 

48 months 

A 

A 1 

i 

A 


Cholecystectomy Only 


iS umber 
of cases 

1 

Time elapsed 

Condition 

since operation 

Anatomic 

S> mptomatic 

Economic 

I 

24 months 

A 

A 

A 

i 


Table VI consists of several cases of chronic calculous cholecystitis 
with different complications, thirteen reported m perfect health, one was 
ummprored The percentage of improvement ivas 928 
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T^ble VI 

Chrome Calculous Cholecystitts with Complications 


Complication 


Time elapsed 
since operation 

i 


Condition 


of cases 



Economic 

Chronic pancreatitis and 
stone in common duct — 
Cholecystectomy and cho- 




A 

A 

ledochostomy 

I 

13 months 

A I 

I 

49 months 

A 

A 

A 

Hydatid cyst of liver 

I 

25 months 

A 

A 

A 

Subacute pancreatitis — 



A 

A 

A 

Cholecystostomy 

I 

35 months 

Cholecystectomy 

I 

4 months 

A 

A 

A 

Cirrhosis of liver — Chole- 



i 



cystectomy 

I 

17 months 

A 

A 

A 

Cholecystoduodenostomy 

I 

5 months 

B 

B 

A 


I 

17 months 

A 

A 

A 


I 

1 

18 months 

A 

A 

A 

Pancreatic lymphangitis — 






Cholecystectomy 

I 

16 months 

A 

A 

A 

Cholecystectomy and cho- 

1 

1 




i A 

ledochostomy 

I 

24 months 

A 

A 

I 

25 months 

A 

A 

1 A 


I 

32 months 

A 

A 

A 


I 

36 months 

A 

A 

A 


Table VII consists of the cases of chronic calculous cholecystitis m 
which a previous cholecystostomy had been performed, and which were latei 
subjected to cholecystectomy Results eight showed a perfect result, one 
was improved, and two weie unimproved or worse than befoie the cholecys- 
tectomy The percentage of improvement was 8i 8 


Table VII 

Cases Haomg Had Previous Cholecystostomy 


Number 
of cases 

Time between 
operations 

Time since 
last operation 

Anatomic 

Condition 

Sjmptomatic 

Economic 

I 

3 months 

10 months 

A 


A 

1 

1 2 months 

25 months 

A 

B 

A 

I 

12 months 

49 months 

A 

A 

A 

I 

1 7 months 

24 months 

A 

A 

A 

I 

6 years 

24 months 

A 

A 

A 

I 

7 years 

1 3 months 

A 

A 

A 

I 

8 years 

1 3 months 

A 

A 

\ 

I 

8 } ears 

24 months 

A 

A 

\ 

I 

1 2 1 ears 

14 months 

C 

C 

\ 

1 1 

1 2 \ ears 

25 months 

\ 

A 

\ 

I 

1 4 } ears 

10 months 

A 

A 

i 

C 


Table VIII includes those cases of gall-stone disease m which a definite 
lesion was found in the gastro-intestinal tract, exclusne of appendicitis — 
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seven in all Five stated that they weie perfectly well one was improved 
and one was unimproved 


Iabli: VIII 

Chronic Calculous Cholecystitis with Complications of Gastro-intestinal Origin 



Operations 

performed 

Number 
of cases 

Time elapsed 
since 
operation 


Condition 


Complication 

Anatomic 

Sympto 

matic 

Economic 

Duodenal ulcer 

Pylorectomy, posteri- 
or gastro-enterosto- 
my, cholecystectom} 

I 

24 months 

1 

A 

! 

A 

A. 


Excision ulcer, poste- 
rior gastro-enteros- 
tomy, cholecystecto- 
my 

I 

1 

1 

26 months 

1 

A 

A 

A 


Excision ulcer, chole- 
cystectomy 

I 

4 months 

A 

B 

B 


No operation for ulcer 

I 

4 months 

A 

B 

A 

Diverticulum of 
of duodenum 

1 

1 

1 

Invagination of diver- 
ticulum, choledo- 
chostomy, cholecys- 
tectomy 

1 

1 

24 months 

A 

1 

A 

A 

Carcinoma of 
appendix 

Appendectomy and 
cholecystectomy 

1 

I 

26 months 

i 

A 

A 

A 

Mesenteric 

thrombosis 

Thrombectomy and 
cholecystectomy 

I 

6 months 

A 

A 

A 


Table IX shows the cases in which a secondary operation was per- 
formed — eleven in number In one case there was no reply from the patient , 
five gave a perfect result, one was improved, and the other five were ulti- 
mately worse than before the operation 

Table X consists of five cases Avhose histones are given in detail below, 
because of the severity of their illness and their many complications (but are 
not included m the above list ) One had perfect result, one died, and the 
other three were worse than before operation 


Table X 



Condition 

1 

Anatomic 

S> mptomatic 

Economic 

In detail — 1 

E 

E 

E 

In detail — II 

D 

D 

D 

In detail — III 

D 

D 1 

D 

In detail — IV 

D 

D 

D 

In detail — V 

A 

A 

A 


Table XI shows the proportion of males to females There were seventy- 
four males , fifty-eight giving a perfect result, a percentage of 78 3 , eight 
others were improved, 10 8 per cent , making a total percentage improvement 
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of 89 2 No deaths occuired among the males There were 269 females, 230 
giving a perfect result, or 85 5 per cent , seventeen were improved, or 6 3 per 
cent , making a total improvement of 91 8 per cent There were nineteen 
cases in which theie weie no replies from the patients 


Tabi c XI 


Sex of patient 

Number 
of cases 

Condition 

Anatomic 

Symptomatic 

Economic 

I\’ale 

58 

A 

A 

A 

1 . 


b 

A 

B 

A 


0 

A 

B 

B 


I 

A 

D 

A 


I 

B 

A 

' A 


I 

C 

A 

A 


I 

C 

B 

A 


I 

C 

C 

A 


I 

C 

C 

C 

Female 

230 

A 

A 

A 


17 

A 

B 

A 


I 

A 

A 

B 


3 

A 

B 

B 


I 

A 

A 

C 


I 

A 

C 

A 


I 

A 

C 

D 


I 

A 

D 

A 


2 

B 

A 

A 


I 

B 

B 

A 


I 

B 

B 

B 


r 

B 

C 

B 


I 

C 

B 

B 


I 

C 

B 

C 


I 

D 

D 

C 


3 

D 

D 

D 


3 

E 

E 

E 


Table XII illustrates the duration of symptoms before operation 111 corre- 
lation with the “follow-up” lecord The cases whose symptoms were less 
than SIX months totalled seventy-two and sixty-foui of them stated they were 
perfectly well Patients having symptoms from six to tw'enty-four months 
numbered seventy-six and sixty-two ivere perfectly well From two to six 
_\eais there were 126, with 107 having the best result Those wdiose symptoms 
co\tred from six to thirty-five years numbered sixty-nine, wuth fifty-five 
perfectly well It is interesting to note that the three patients whose symp- 
toms had lasted twenty-five, thirty, and thirty-five years, respectively, all gave 
a perfect result 

Table XIII correlates the ages of the patients and the results From ten 
to twenty years of age there w'ere three, one being entirely relieved From 
twentv to forty }ears there w^ere 147, 122 reporting perfectly Avell From 
torty to sixty jears there were 166, 143 perfectly w^ell From sixty years 
onward there were tw enty-se\ en , twenty-tw'o of wUiom had perfect results 
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Tarlc XII 
Duralton of Symptoms 





Condition 


Length of time 





of cases 

Anatomic 

Symptomatic 

Economic 


I to 30 days 

22 

2 

A 

A 

A 

B 

A 

A 


1 

B 

A 

A 


I 

D 

D 

D 

I to 3 months 

20 

A 

A 

A 

I 

A 

B 

A 


I 

A 

B 

B 


I 

A 

C 

D 

3 to 6 months 

22 

A 

A 

A 

I 

A 

B 

B 

0 to 9 months 

18 

A 

A 

A 

I 

A 

B 

A 


I 

A 

A 

B 


I 

B 

B 

B 


I 

C 

B 

C 

9 to 12 montns 

10 

A 

A 

A 

I 

A 

B 

A 


I 

B 

A 

A 

12 to 18 months 

21 

A 

A 

A 


3 

A 

B 

A 


I 

B 

B 

A 


1 

c 

A 

A 


I 

C 

B 

A 


I 

D 

D 

: D 

18 to 24 months 

13 

A 

A 

A 

i ' 

A 

B i 

A 

24 to 30 months 

25 

A 

A 

A 

3 

A 

B 

A 


I 

A 

B 

B 


I 

A 

D 

A 

30 to 36 months 

24 

A 

A 

A 


I 

A 

B 

A 


I 

A 

B 

B 


I 

A 

D 

A 


I 

E 

E 

E 

3 to () years 

58 

A 

A 

A 


6 

A 

B 

A 


I 

B 

C 

B 


I 

C 

B 

B 


I 

D 

D 

C 


I 

D 

D 

D 

6 to 9 years 

13 

A 

A 

A 

3 

A 

B 

A 


I 

A 

B 

B 


I 

A 

C 

\ 


I 

B 

A 

A 


I 

C 

C 

C 


I 

E 

E 

E 

9 to 12 years 

25 

A 

A 

A 


t 

C 

C 

\ 

12 to 15 5 cars 

7 

A 

A 

\ 


2 

A 

B 

\ 


I 

A 

A 

C 


r 

E 

E 

E 

j 5 to 20 > cars 

7 

A 

A 

A 


I 

V 

B 

\ 

20 to 25 tears 

I 

•\ 

A 

A 

25 to 30 t cars 

I 

A 

A 

1 

30 to 35 t ears 

I 

A 

A 

\ 
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Table XIII 


Ate of p^tlcnt 

Number 
of cTses 

Condition 

Anatomic 

S> mptomatic 

Economic 

10 to 15 years 

I 

A 

A 

A 

15 to 20 years 

I 

A 

B 

A 


I 

A 

D 

A 

20 to 25 years 

12 

A 

A 

A 


3 

A 

B 

A 


I 


A 

A 


I 

D 

D 

D 

25 to 30 years 

28 

A 

A 

A 


3 

A 

B 

A 


I 

A 

D 

A 


I 

B 

A 

A 


1 

C 

A 

A 

30 to 35 years 

37 

A 

A 

A 


3 

A 

B 

A 


I 

B 

A 

A 


I 

D 

D 

C 


I 

E 

E 

E 

35 to 40 years 

45 

A 

A 

A 


3 

A 

B 

A 


I 

A 

B 

B 


I 

A 

C 

D 


I 

B 

B 

A 


I 

B 

C 

B 


I 

C 

B 

B 

40 to 45 years 

40 

A 

A 

A 


I 

A 

B 

A 


I 

C 

C 

C 


I 

D 

D 

D 


I 

E 

E 

E 

45 to 50 years 

i 

35 

A 

A 

A 


5 

A 

B 

A 


2 

A 

B 

B 


I 

B 

B 

B 


I 

E 

E 

E 

50 to 55 years 

43 

A 

A 

A 


4 

A 

B 

A 


I 

A 

A 

B 


I 

A 

A 

c 


I 

A 

B 

B 


I 

A 

C 

A 


I 

C 

B 

c 


I 

D 

D 

D 

55 to 60 > ears 

25 

A 

A 

A 

60 to 65 years 

18 

A 

A 

A 


I 

A 

B 

A 


1 

C 

B 

A 


I 

C 

C 

A 

65 to 70 y ears 

2 

A 

A 

A 


1 

A 

B 

A 


1 

A 

B 

B 

70 to 75 jears 

I 

A 

A 

A 

\ge not gi\ en 

I 

A 

A 

A 
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CHRONIC CALCULOUS CHOLECYSTITIS 


Table XIV shows the number and type of opeiations perfoimed foi 
lesions in addition to the bile duct suigery 


Table XIV 

Operations Performed for Pathology Outside of Biliary Tract 
(In addition to gall-bladder surgery) 


Operation 

Number 
of cases 

Time elapsed 
since operation 

Condition 

Anatomic 

Sympto 

matic 

Economic 

Perineorrhaphy D and C 

I 

1 2 months 

A 

R 

A 

Hasmorrhoidectomy 

I 

24 months 

A 

A 

A 

Excision polyp 

I 

j 2 s months 

A 

A 

A 

Incisional hernia 

I 

24 months 

A 

A 

A 

Hysteropexy 

I 

I 

25 months 

2% months 

A 

A 

A 

B 

A 

A 

Trachelorrhanhy 

I 

17 months 

A 

A 

A 

D and C anplication ot radium 

I 

24 months 

A 

A 

A 

Repair of ventral hernia 

I 

S months 

A 

A 

A 

bubdiaphragmatic abscess — incision 
and drainage 

I 

26 months 

A 

A 

A 

Repair right inguinal hernia 

I 

4 months 

A 

B 

A 

Hysterectomy for myoma 

I 

1 1 months 

A 

A 

A 


Table XV illustrates the post-operative complications and some of 
their results 


Table XV 

Post-operative Complications 



Number 
of cases 

Time elapsed 
since operation 


Condition 


Complication 

Anatomic 

Sj mpto- 
matic 

Economic 

Bilateral parotitis 

I 

36 months 

A 

A 

A 

Acute pancreatitis — incision and 
drainage 

I 

48 months 

A 

A 

A 

Pneumonia 

1 

2 months 


A 

A 


I 

5 months 


A 

A 


I 

12 months 


A 

A 


I 

25 months 


A 

A 


I 

34 months 


A 

A 


I 

6 months 

A 

B 

A 


I 

8 months 

C 

B 

B 

Biliary hstula 

I 

14 months 

A 

A 

A 

Hernia wound 

I 

4 months 

■BHI 

B 

A 

Cardiac attack 

I 

24 months 

mB 

A 

A 

Secondare ha;morrhagc 

I 

1 0 months 

i A 1 

A 

A 

Bronchitis 

5 

Nolot suthcient se\cnt> to atfect results 

Stitch abscess 

I 

Not of suffiaent setenU to affect rtsuLs 

Urinary retention 

I 

Not of sufficient set entv to affect re^^ults 

Urinart suppression 

I 

Not of sufficient set enty to affect results 

Phlebitis 

2 

Not of sufficient set entt to affect results 

C\ stitis 

2 

Not of sufficient set entt to affect results 

Slight infec non of w ound 

10 

Not of suffiaent set entt to affect results 

Se\ ere intection of wound 

1 

Not of sufficient set enty to affect 

. results 


07 
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DEAVER AND MAGOUN 


CASE REPORTS 

Case I— Female, forty-three years of age, had suffered from upper abdominal 
attacks of pain during a period of six years A cholecystectomy was performed for 
h> drops of the gall-bladder with stone. May 6 , 1924 Following operation a biliary 
fistula developed Patient was readmitted to the hospital September 26, 1924, at which 
time the fistula was excised and a choledochoduodenostomy done This operation was 
complicated by a hernia of the omentum Following the last operation she continued to 
have symptoms, with jaundice, and was again readmitted, December 6 , 1924 She 
remained a week under medical treatment and then returned home, where she died m 
Januarj'^, 1925 E E E 

Case II —Female, twenty-three years of age, had suffered from gall-bladder symp- 
toms for about four weeks She was admitted to the hospital March 6, 1924, at which 
time a cholecystectomy and appendectomj' were done Following this the patient con- 
tinued to have symptoms of substernal distress, fever, deep jaundice, and a biliary fistula 
A hepaticoduodenostomy was performed and the patient progressed nicely (although 
having an occasional pain in the epigastrium), until ten months after operation Then 
she developed chills, fever, and jaundice, with attacks of intense pain in the epigastrium 
On October 14, 1926, she was in a worse condition than before the operation D D D 

Case III— Female, fort> -three jears of age, suffering from recurrent attacks of 
upper abdominal pain during a period of six years was admitted to the hospital June 3, 
1923 A cholecjttectomy was done Following the operation a biliary fistula developed 
She was readmitted Jul> 2, 1923, when the fistula was repaired, a choledochoduodenos- 
tomy and a posterior gastro-enterostomy for pyloric obstruction were performed Ten 
months following this she still had attacks of pain, chills, fever, and jaundice, and her 
condition showed no improvement D D D 

Case IV — Female, thirty-eight years of age, was admitted to the hospital March 9, 
1924, with the history of having had an operation for perforation of the gall-bladder m 
1921, at which time the gall-bladder was removed piecemeal At operation March 14, 
1924, a portion of the gall-bladder was removed and an old biliary fistula excised About 
twenty-four n onths later she began to have attacks of severe pain in the upper right 
abdomen, with chills, fever, and jaundice She was readmitted April 13, 1926, when a 
choledcchostomy was performed for chronic pancreatitis , nine months later she was still 
unimproved D D D 

Case V — Female, fifty-one years of age, was admitted to the hospital November 3, 
1924, with the history of attacks of pain in the right upper abdomen for five months, and 
a previous pjelotoniy for stone in the right kidney On November 6, 1924, a cholecystos- 
tomj for removal of gall-stones and an appendectomy and a right nephrectomj were 
performed She was readmitted December 22, 1924, when a cholecystectomy and 
choledochostomy were done for stones and chronic pancreatitis, twenty months later 
she was much improved On November 21, 1927, she was again readmitted and a second 
choledochostomj done for subacute pancreatitis One month after last dismissal she 
was feeling \erj w'ell AAA 


DISCUSSION 

^Vhlle the total operative mortality was quite high 111 comparison with 
some other clinics, this ivas contributed to by the seventy of many of the 
cases and the necessity for extensive surgical procedures Only three remote 
deaths occurred in the 343 cases w^hose records are known one from an 
unknow n cause eleven months after operation, a second from angina pectoris 
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twenty-six months after operation, and the third from a subhepatic abscess 
SIX months after operation Of the above 343 patients, 288 stated that they 
were perfectly well, or a percentage of 83 9 recoveries , 27 additional patients 
were improved, or a percentage improvement of 91 8 

The performance of choledochostomy, cholecystostomy, and cholecysto- 
duodenostomy when indicated, although adding more risk to the immediate 
mortality, would seem to be justified by the excellent results obtained in the 
cases in which they were done Gastric surgery or the fact that the patient 
had submitted to a previous cholecystostomy did not seem to influence the 
excellent results Females had a bettei mortality record than the males 
Duration of symptoms influenced the lesults less than is commonly thought 
Those having symptoms for less than six months gave a perfect result of 
88 8 pel cent Symptoms lasting from six months to two years showed a 
complete recoveiy for 81 5 per cent From two to six years, 849 jiei cent 
had a perfect result, while 79 7 per cent of those with symptoms ovei six 
years had a perfect result Age seems not to have influenced the result 
except in the cases of patients under twenty years, m which group only 33 3 
per cent gave a perfect result From twenty to forty years, 83 per cent 
were well From forty to sixty years, 86 i per cent were well From sixty 
years onward, 81 5 per cent were well 

In the final result we must include the additional five cases considered m 
detail Therefore, of 348 cases, 289 had a perfect result, or a percentage 
cure of 83 per cent 

From this review we feel that surgery in chronic calculous cholecystitis 
is of very definite value, and offers an assurance of lelief of symptoms m a 
far greater proportion of cases than any other form of treatment 
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ACCIDENTAL OR COMPENSABLE HERNIA' 

REPORT OP THE COMMITTEE OP THE AMERICAN RAILWAY ASSOCIATION 

By Clarence W Hopkins, MD , of Chicago, Southgate Leigh, MD , 
OF Norfolk, John B Walker, MD , op Neiv York Jonathan M 

Wainwright, M D , op Scranton, and William B Coley, MD , 

OF New York, Chairman 

At a meeting of the Medical and Siiigical Section of the Committee of 
Direction of the American Railway Association held in Washington on 
February 13 1929 

A request for a definition of accidental rupture, was leceived from T H 
Carrow, Superintendent of Safety, Pennsylvania Railroad, dated May 25, 
1927, with the 1 ecommendation that the following definition be adopted 

“Defimtion of Accidental Henna Heima should be considered accidental 
where there is real traumatic hernia lesulting fiom the application of force 
directly to the abdominal wall, either puncturing 01 tearing the wall 

“All other cases should be considered as either congenital or of slow 
development, being a disease rather than an accidental injury, unless con- 
clusive proof is offered that the hernia was immediately caused by such 
sudden effoit or strain that 

1 The descent of the hernia immediately followed the accident 

2 That theie was severe pain m the hernial region 

3 That there was such prostration that the employee was compelled to 
cease work immediately 

4 That the above facts weie of such severity that the same was noticed 
by the employee and communicated to the employer within twenty-four hours 
after the occurrence of the hernia 

5 That there was such physical distiess that the attendance of a licensed 
pltysician was required within twenty-four houis after the occurrence of 
the hernia ” 

In 1921 a Committee was appointed by the American Railway Associa- 
tion to make a careful study of the subject of Traumatic and Industrial 
Hernia In 1922 the Committee made this report and it was published in 
the Annals or Surgery and m the Proceedings of the American Rail- 
nay Association 

The findings of this Committee have been very widely adopted as repre- 
senting the most recent opinion of representative American surgeons The 
more important question is, has it been accepted by the Courts and by 
Industrial Commissions’ A careful study of the more important decisions 
made b) the different State Commissions, especially m the “Hearing De Novo 
on the Subject of Henna’ held on October ii, 1923, at Philadelphia (111 
^ Presented M the anninl meeting of the American Railwaj Association, May 8, 1929 
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which foul cases of the Glen Alclen Coal Company ^^ele submitted to a 
Board of Commissioneis), will show that the conclusions of our Committee 
on Traumatic Hernia have not been accepted without impoitant qualifications 
The following were the recommendations of our Committee m 1922 

1 Render proper compensation foi all cases of true traumatic hernia 
due to direct violence Such cases are so few in niimbei as to be prac- 
tically negligible 

2 Make a physical examination of all applicants for positions in indus- 
try no matter m what capacity, such examinations will determine the fact 
whether or not a hernia was present at the time of examination 

3 Any case of hernia developing 111 the course of duty, incident to the 
man’s daily work, should be treated as a disease due to special anatomical 
weakness on the part of the individual, for which the Company is m no 
way responsible If it is considered wise under certain circumstances to 
recognize any moral responslblllt5^ let it be on an economic or humane 
basis This moral obligation should be understood to be stiictly limited 
to such employes who had been found apparently free from hernia at the 
time of previous ph)sical examination 

In the Glen Alden Coal Company cases, Mr Dever, the attorney for 
the plaintiff, bases his arguments on the following 

In the decision of the Clark vs the Lehigh Valley Coal Company, the Supreme Court 
declared as law that no standard of fitness was required of an employe when he enters 
the employment to entitle him to compensation for injuries suffered while at w'ork In 
the Clark case, a w'orkman had an ulcer in the aorta, and by a vomit at w’ork, broke 
the ulcer at a time sooner than it w^ould have broken by the natural progress of the 
disease, and the Supreme Court held that that w'as an accident and w'ould support a 
compensation claim under our Act 

In the Clark case above referred to, the Supreme Court set at rest both propositions 
advanced by the emplojer in this law'suit, in its effort to defeat a compensation claim for 
the hernias here in question The first proposition is that no matter how^ W’cak the 
body IS at a particular part, if something happened at work causing the final break, it 
IS compensable, and the second proposition is that with a w^eak part wnthm the body 
due to zny cause, compensation is to be paid not onh for the damage done by the 
last effort, but for the damage done b\ all efforts, if the last strain at work caused 
the final break 

At the Glen Alden heaiing each of then experts, when testifying, agreed 
that “there was a strain at woik and they all gave evidence that each push, 
each effort each exertion, pla}s its part in the de\elopment of the whole, 
and yet the} w'ould ha\e }Ou believe, in these specific cases, that the last 
effort made no difference The} cannot comince intelligent men that the 
last strain at work did not pla} a part in the de\elopment of thc'^e hernia*:, 
w'hen they admit that each strain does not pla} a part m the final product ” 

The following quotation from the Counsel for the Defendant’s Brief 
gnes the other side of the picture 

‘There is 110 doubt that Doctor Biddle aurtts with Doctor Wrm.’ric’hl Doctor 
Colcj, and the other doctors who testified on behalf ni the dcieiidant, no* onle in tneir 
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views as to the origin and cause of hernia, but that a true hernia as distinguished from 
a potential hernia was present and existing prior to the alleged accident in all three of 
these cases 

“The question in these cases, therefore, maj' fairly be stated to be whether the acci- 
dent caused an aggravation of a preexisting hernia if this is answered in the negative 
no further inquiry need be made, if in the affirmative, then comes the further question 
as to the effect of the aggravation on the man’s ability to work 

“While there has been no suggestion of fraud in any of the three cases here pre- 
sented, errors having the same effect creep into every hernia case The man suffering 
from a hernia, or from any other condition which he does not fully understand, almost 
invariably and immediately looks for some external cause Incidents which would 
ordinarily be passed unnoticed, or be soon forgotten, when followed by pain or other 
untoward circumstances, are immediately thought of as being the cause thereof The 
average man suffering from a hernia cannot be convinced that the cause was not the 
trivial accident which the doctors all agree merely brought it to his attention, and m 
this connection is a most sincere and impressive witness 

“So after eliminating all improper factors, we consider the questions 

“A Did the alleged accidents aggravate a preexisting condition of hernia^ and 

“B If so, did the aggravation cause disability beyond the ten-day period'* 

“The position of the claimants, therefore, may be summariezd thus The emploje 
is suffering from an existing condition which should be operated upon to effect a cure 
The accident caused a change in this condition which is so slight and infinitesimal that 
It cannot be distinguished except by reasoning from effect to alleged cause — innumerable 
strains are the cause of the condition, therefore, each strain has played its part— -and 
then, while the alleged changed condition does not interfere with the man’s ability to do 
this work, merely because the employe may choose this particular time for an operation, 
claimants ask the emplojer not only to pay for the cure, but also to pay compensation 
for the time which is lost in convalescence 

“If claimants choose to continue to work, which they may do as the doctors all 
agree, the next day or the next week another similar incident will likely occur, of this 
the evidence leaves no doubt This offers another opportunity to file a claim petition, 
and affords a basis for a demand for a cure and for compensation , or, why not go back 
and allow the employe to choose from any number of employers for whom he may have 
worked during the statutory period of one year, and make this choice as to who shall 
be liable for the expense of the operation, and the compensation payments during the 
period of his disability following the operation 

‘The ev idence clearly shows that the hernias suffered by claimants were of slow 
development They came on gradually from continued strains and mtra-abdommal 
pressure at work and away from work since the birth of claimants, and therefore not 
compensable because they are natural occupational m character ’’ 

In two out of the four cases the decision lendered was in favor of the 
employer and two in favoi of the employe 

Following the decision in these cases, Chairman Walnut made a lengthy 
memorandum on the whole subject, entitled, “Hernia As a Compensable 
Accident under Workmen’s Compensation Act of Pennsylvania” from which 
we quote the following 

Under the title of “Accidental or Sudden Hernia,” he quoted Doctor 
klock who states, 

“The great majorit> of hernias develop slowly— the gradual dilatation by mesentery of 
a preformed sac The congenital defect or predisposition is the chief cause for such 
lieriins, and the relation of natural occupation or of the natural acts of ordinary life 
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IS immaterial m their formation These correspond to the gradual development of 
‘flatfoot,’ as a result of faulty shoes, constant standing and walking or other natural 
causes, or to the development of tuberculosis in employes engaged in occupations which 
111 no wise predispose to this condition 

“A small percentage of these hernias, howe\er, make their first appearance after some 
unnatural occupational hazard which is out of all proportion to those ordinary or natural 
conditions These correspond to the occupational diseases which are now recognized 
111 some states as accidental and, therefore, compensable These are border-line cases, 
for which no hard and fast rules can be laid down The individual merits of each case 
must be carefully considered to arrive at an equitable settlement 

“Those surgeons who claim that only the true traumatic hernia is compensable do 
a great injustice to many employes Those industrial commissions, which claim that 
all hernias developing as a result of ‘strain’ are compensable, do a great injustice to 
the employers Both views are responsible for many of the fraudulent claims made for 
compensation by dishonest employes 

“Traumatic hernia is a misnomer as it indicates the very small group of hennas 
lesultmg from direct violence Other types of hernia develop for which the oecupation 
IS more or less responsible and are described by Lothiessem and other German wnteis 
as ‘accidental hernia ’ 

“I wish to advocate, therefore, that the term ‘compensable hernia’ be adopted in this 
country by both the medical and legal professions , and further, that this term shall 
include all cases of true ‘traumatic hernia’ and all cases of ‘accidental hernia’ in which 
the force causing their development is directly the result of some unnatural occupa- 
tional hazard ” 

The rules adopted by the Nevada State Commission (quoted herewith) 
agree with the position taken by Doctor Mock 

“Rule I Real traumatic hernia is an injury to the abdominal wall (belly wall) of 
sufficient severity to puncture or tear asunder said wall and permit the exposure or pro- 
trusion of the abdominal viscera or some part thereof Such injury will be compensated 
as temporary total disability, and as partial permanent disability, depending upon the 
injured individual’s earning capacity 

“Rule 2 All other hernias, whenever occurring or discovered and whatsoever the 
cause, except as under Rule i, are considered to be diseases, causing incapacitating 
conditions of permanent partial disability, and the causes of such are considered, as 
shown by medical facts, to have either existed from birth, to have been icars in forma- 
tion, or both, and are not compensatory, except as provided under Rule 3 

“Rule 3 All cases coming under Rule 2 in which it can be conclusneU proied 
(first, that the immediate cause which calls attention to tlie presence of the hernia, was 
sudden effort or a severe strain or blow, received while in the course of emploi ment , 
second, that the descent of the hernia occurred immediatelj following the cause , third, 
that the cause was accompanied or immediately followed bj severe pain in the htrnial 
region, fourth, that the above mentioned facts were of such seientj that thc\ were 
noticed by the claimant and communicated immediately to one or more persons) art 
considered to be aggravations of preiious ailments or diseases, and will bt tompensattd 
as such for time or loss onh, depending on the nature of the proof submitted and iht 
result of the local medical examination ” 

Our Committee of the American Railway Association in discussing the 
Rules of the Nevada Commission agieed unqualifiedK with Rules i and 2 
but with regard to Rule 3 made the following statement 

“Hernia is practicall) alwajs due first, to the presence of a jireformcd 
sac or open pouch of peritoneum which, in the inguinal \arict\ follows tlie 
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testis in its descent into the scrotum, which pouch has failed to close in the 
normal way and second, to the presence of stiuctural weakness in the neigh- 
borhood of the hernial orifices due to poorly developed muscles or fascia 
Given these all-iinportant anatomical causes which are in themselves suffi- 
cient in many cases to constitute a potential heinia, the actual hernia may 
develop by reason of a gi eat variety of exciting causes , among these may 
be mentioned, the daily increase in mti a-abdominal pressure incident to the 
ordinary routine of life, eg , straining at stool, coughing, sneezing, lifting, 
etc The mam point that cannot be emphasized too strongly is that the 
hernia is never the result of a single stiain or single mciease m mtra- 
abdommal pressure due to any of the causes mentioned , on the other hand. 
It IS the cumulative effort of a great number of strains spiead over a con- 
siderable period of time In nearly all cases hernia is a gradual onset, and 
IS rarely accompanied by pain, and most frequently remains unnoticed until 
it reaches a considerable size or until some accident or strain by slightly 
mcreasmg the contents of the hernial sac, causes it to be noticed for the first 
time Hence, the accident or strain is usually the occasion which first attracts 
the attention to a hernia long present but hitherto undiscovered ” 

The decision of the Pennsylvania Commissionei s m the hearing of the 
four cases loc cite leans toward the position taken by Doctor Mock and 
the Nevada Commission 

As a matter of fact, out of the four cases decided, two of the four 
weie in favor of the employei and two were m favor of the employe So 
It is evident that the problem has not yet been definitely settled 

In the elaborate memorandum of this hearing formulated by Chairman 
Walnut — Subject Hernia as a Compensable Accident under the Workmen’s 
Compensation Act of Pennsylvania — the position taken by our Committee 
IS quoted at length and discussed m a most fair and judicial manner In 
addition, the opposing views are likewise presented In his conclusions, 
Chairman Walnut states 

“A Legal Definition of Accident — The Pennsylvania Statute provides 
for the payment of compensation for personal injury to, or for the death 
of ‘an employe’ by an accident m the couise of his employment The terms 
‘injury’ and ‘personal injury’ as used m this Act shall be construed to mean 
only violence to the physical structure of the body and such disease or infec- 
tion as naturally result therefrom ” 

The Mord “accident” has been so frequently intei preted that it is unneces- 
sary to review the decisions Briefly, however, it should be pointed 
out that m order to constitute a compensable injury under our statute, it is 
not necessary that it be caused by the unforeseen and unexpected application 
of external force It may include a strain to which the employe has volun- 
tarily subjected his body in the course of his employment and udiich has 
proied to be greater than his body could beai, as a result of Avhich the 
injury occurred It is unnecessaiy that the strain, to which the employe’s 
body is so subjected, be an unusual strain It is the unusual and unexpected 
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nijiuy lesnlting fiom a paiticulai stiain that constitutes the accident (See 
Smith T/r Pitts 1 )uigh Coal Company, 71 Superioi, 325, 1919, li Mackey, 
71 , Tiac) t'v Philadelphia iK. Reading Coal and lion Company, 270 Pa , 75, 
Watkins T’f Pitlsbuigh Coal Company, 278 Pa, 463, Samoskie vs Phila- 
delphia & Reading Coal and lion Company. 280 Pa, 203 ) 

In the hist of the cases cited the question befoie the Court aiose in 
connection with a heinia designated as umbilical In the couise of the dis- 
cussion, it was contended that the employe’s condition w^as not due to an 
accident, hut to the dexelojimcnt of an existing henna, the existence of the 
henna, pnoi to the alleged accident, being admitted by the claimant The 
refeiee, how cvei ,. found that tins condition had nevei caused the employe 
ail}’- pain, incoineincnce. or disability pnoi to the accident This finding 
was affirmed by the Boaid togethei wnth Ins conclusion that the result of 
the accident, consisting of a change m the condition of the hernia, resulting 
in disahiht}, constituted a compensable mjur}^ It w^as, therefore, a clear 
case of the acceleration of the growdh 01 development of a hernia due to a 
strain as the exciting cause ^ 

The contention of the defendant “that the preexisting condition of 
the claimant’s body was the cause of the mjuiy and not his efiort to lift 
the car” was not viewed wnth favor by the Low^ei Couit, wdnch stated 

“It would Ik unprofitable to undertake to la3 down an.i rule b\ wdiich events wdnch 
precede other enents nia\ be deternuned to be or not to be causes of them We have 
to deal with a matter which is not metapln sical, but practical The real question is, 
of wdiat nature and e\tent, a bodilj defect or a bodih condition different from that of 
the average man must be, to require us to determine that an accident which would not 
haie harmed a normal person, was not the cause of the injury, or wdiat is more to the 
purpose 111 the present case, is not compensable under the Act (Shafer P J ) i 
Mackej, 88 “ 

This analysis of the question w’^as approved by the Supeiior Court 

“B Application of Medical Piinciples — It is with this understanding 
of oui law' that w'e have considered the medical discussions both in the 
testimony and m the waitings of the several physicians It is clear to us 
that our law', as mtei preted, leqmies us m cases such as these to determine, 
not so much the cause of the hernia as the condition of disability Not so 
much the predisposition as the degree in which the exciting cause con- 
tributed to the condition of disability The effect of the violence or strain 
must be appreciable, not only m a scientific sense, but m the ordinary sense 
in which we use the phrase 'contiibutoiy cause’” 

As W'e have already suggested the recommendations of the Coley Com- 
mittee were m line with the testimony of the defendant’s physicians These 
recommendations would entiiely exclude hernias begun or accelerated in 
development either by extraoidmary 01 ordinary efforts or strains, to which 
an employe may be subjected 111 the couise of his work The so-called 
hernias of effort 
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In \iew of what we have already stated as to the scope of our statute 
we would have no authority to follow such lecommendations 

We are satisfied from a consideiation of the vauous medical statements 
on the subject that the physicians themselves i elate a heimal condition in a 
reasonable number of cases to the cause to which it is ascribed by the 
patient Doctor Coley, himself, certainly in his eailier utterances, at least, 
recognized this lelationship In his address in 1903, he suggests that a 
casual connection must be recognized “since a preexisting hernia has been 
made worse by the accident or injury” 

The Committee of the American Railway Association believes that ac- 
cording to the Law of the State of Pennsylvania many of the cases of 
hernia might be helpful both to employer and employes In our former 
report we used the term traumatic and industrial hernia for three groups 

1 Using the term traumatic to include only the very small group of 
cases in which the hernia was caused by direct local violence 

2 Undei the heading Occupational Henna and Industrial Hernia or 

better the French term “Hernia d’ Effort,” to include all the cases which 
appeal suddenly 01 at least are suddenly recognized following some unusual 
intia-abdominal stiain and which have been attributed to a great variety 
of causes e g , coughing, straining, lifting, sudden falls It is this group 
which furnishes all the medical legal difficulty and the many knotty prob- 
lems that have come before the Compensation Commissions and the Courts 
The relative number of cases that come m this gioup is about 25 per cent 
of all cases Hutchinson estimates it at 75 per cent in adults 

Doctor Coley 111 an address, read before the New York and New Eng- 
land Association of Railway Surgeons, November 14-15, 1907, repoited 
upon 4797 cases of hernia in males, personally observed, of which 3102 
cases attributed the hernia to no one cause, while the remaining 1695 cases, 
the following causes were given by the patient 1015 lifting weights, 150 
coughing 01 sneezing, 123 push, fall or twist, 27 straining, 89 fall, 34 
slipping , 40 blow , 8 kick , 20 running or jumping 

In a goodlj proportion of cases, nearly 25 per cent of the total 
of hernia of effort the cause of the hernia was believed to be lifting or 
carrying some weight I think it is fan to assume that in the majority of 
these cases in which the hernia appeared directly aftei some unusual effort, 
there existed some relation of cause and effect Yet, we may still here 
assume the presence of a preformed sac, latent and empty up to the time 
of the unusual eftoit which increased the mtra-abdominal pressure to such 
an extent as to force a portion of omentum or bowel into the empty hernial 
sac thus producing an actual hernia We must not forget that a sac which 
had been up to the time of the accident without contents does not consti- 
tute a true hernia There must be 01 must hare been, something m the 
sac to make it an actual hernia, and just heie is wheie the wide divergence 
of opinion arises one group of uriteis considering with Kingdon, that a 
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heinia is ah\a}‘? .i disease, (he oliiei gioup les^auling il as always due to an 
accident Neithei side is quite coned 

3 In the thud and In f.u the l.ngesi gioup, made up of thiee-quaiteis 
of all cases, the henna has dec eloped so slowly and without any local injury 
or accident, that the peison fi.inkh states he knows no cause to which he 
can attnhule it This gioup of cases it is quite fan to regaid as due to 
de\c!opmental defects and in the natuie of a disease lathci than an accident 
All agree that none of these c.ises is coinjiensable 

To go liack to giouji 2. Indintnal lleinia, lleinia d’ Effort and Acci- 
dental Hennas \ie these cases compensable and if so, what aie the criteria 
upon which to decide whcthci they .ue oi aie not^ 

In oui fonnei lepoil we attempted to sho^Y that in practically all of 
these cases of oblique inguinal henna, the henna w'as due chiefly to the 
presence of a pieexisting congenital sac which had lemained wuthout con- 
tents until the giadual and lepeatcd stiains incident to daily routine or occu- 
pation caused a giadual dilatation until laige enough to leceive a little 
omentum at first and latci a poition of the bowel 

That a henna of consuleiable size and wuth both bowfel and omental 
contents can exist and often did exist wulhout any symptoms and without 
the person’s knowledge h.is been definitely pi oven If by reason of some 
sudden and unusual stiain associated w’lth a fall oi heavy lifting, a largei 
portion of bowel or omentum is foiccd into tins pieexisting sac, pain and 
discomfort may follow 'Hie patient feels of the paits, finds a lump and 
goes to Ins physician who diagnoses a henna and the man honestly believes 
It w'as definitely caused dc novo by the accident in question 

The Committee held the view that m such cases the heinia existed before 
the accident which merely enabled the man to lecoginze a condition that was 
present and emjihasi/cd the need of opeiation oi pioper treatment We are 
cjuite w'llling to admit that in ceitain Slates, the mere fact that the accident 
caused some aggiavation of a hernia already piesent, might w'airant con- 
sidering It compensable 

Many large industiial coipoiations have lecognized the fact that they 
have veiy definite obligations to keep then employes in the best physical 
condition possible and that fiom a selfish point of view alone it might be 
to the advantage of the company to take a man wdio by reason of his hernia 
and without legaid to lesponsibility foi its causes is able to render only 75 
per cent of his capacity, pay his boaid m a hospital for two and a half 
weeks to pay a small suigical fee of $5000 to lestore him to 100 per cent 
working capacity Therefoie, some coiporations have adopted the practice 
of giving any employe wdio develops a hernia wdiile at work for the company 
an operation and hospital expenses without cost to him 

Inasmuch as most companies have adopted physical examinations on 
entrance to service, these wull be the only cases that will have to be taken 
care of by the company and it wull be found they will be comparatively few 
in number 
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We aie inclined to believe this may be the best solution of the problem 
In fact in our last report in our third recommendation we suggested prac- 
tically this method of dealing with these cases In other cases m which the 
corporation will not adopt this liberal method of dealing with hernia d’ effort, 
what IS the best plan to pursue^ W eare inclined to believe that Rule 3 of 
the Nevada Commission or Doctoi Mock’s thiee rules, probably the best 
and they will safeguard the employer against any large number of com- 
pensable cases At the time we made our earlier Report, most of the cases 
of hernia were dealt with m the Courts and many fiaudulent claims had 
been made and often large damages awarded 

Doctor Coley recalls one case in his own experience in the New York 
Central Railroad Company in which a man was in a slight collision , no one 
was seriously injured but this man claimed to have been thrown against 
the seat in front and produced a large double oblique inguinal hernia Any 
person with any large experience in hernia would not hesitate for a moment 
to state that both of these hernias had been of long duration, probably two 
or three years, and it is quite impossible that either was caused by the 
injury in question, and yet a jury gave an award of $15,000 in this case, 
which, however, was not sustained in the Court of Appeal 

In those days, it was generally believed by the juries that hernia was 
often caused de novo by the accident and hence the large damages At 
present both Courts and Compensation Boards have come to recognize the 
mam contention of the Committee, viz , that a hernia is almost always of 
slow formation and not due wholly to a single accident or strain and that 
the most that can be claimed is an aggravation of an already existing trouble 
This IS shown by the very small awards recently allowed by Compensation 
boards In the Glen Alden cases there was a total award of about $144 given 
in each case 

If the report of the Committee has accomplished nothing more than this 
great change of viewpoint on the part of the Courts and Commission 
Bureaus, we believe the Committee well rewarded for all its trouble 

It will be seen from the foregoing that it is very difficult to accurately 
define m a few words, accidental or compensable hernia The definition of 
accidental herna given by Mr T H Carrow, Superintendent of Safety, 
Pennsylvania Railioad, at the opening of this report is very good and in 
harmony vith the views of our Committee The definition given by Doctor 
Mock just quoted is perhaps even better 
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Till!: TRIC V^ 1 \MENT OF ELF.CTRIC BURNS BY IMMEDIATE 
RESECTION AND SKIN GRAFT'' 

Bv Donvli) B Wells, MD 

oi Hvktioki) Co\k 

Ellcikic contact bums difiei fiom all othei types of bums m four major 
cbaiactenstics (i) The heat which piocluces these bums is far more intense 
than tlic heat Minch piocluces anj^ othei type of bum, and this heat is usually 
ajiplied for an infinitel} shortei space of time than the producing heat in 
any othci t}pe of burn (2) As a lesult of this intense heat, often of only 
instantaneous duration, a pathological pictuie is found radically different both 
in Its gloss appeal ance and in its micioscopic detail fiom the pathological 
picture of ail) othei type of bum (3) This unique pathological picture 
gi\e‘; use to a natuial his- 
toiy and clinical couise ma- 
terialh di ft eieiit fiom that 
obserced in oidiiiai) bums 
01 scalds (4) Based on the 
foregoing consideiations a 
ladical method of treatment 
has given lesults uhicli, so 
far as we have been able to 
asceitain, have not been se- 
emed by any othei method 
employed 

This intense heat, distinc- 
tive pathological picture and chai actei istic clinical course are only observed 
m electric contact burns They are not found in the so-called flash burns 
The distinction betw^een a flash burn and an electric contact burn is clearly 
showm in the first figure A flash burn may be sustained when an electric arc 
IS formed betAveen Uvo poles close to the body The seventy of the burn 
sustained wnll depend upon the proximity of the tissues to the electric arc 
and the length of time that the arc is maintained Such a burn does not differ 
111 any material way from an ordinary burn 01 scald, the intense heat of the 
electric arc being disseminated over a relatively large surface area and dimin- 
ished in geometrical ratio propoi tionate to the distance of the tissue from the 
electric arc By contrast, in the case of an electric contact burn, the type of 
electric burn which we are considering, the surface of the body forms one 
of the poles of the electric arc The electric ciirient passes through the body 
and the degiee of heat attained at the point on the surface of the body where 

* Read before the Connecticut State Medical Society, Ma}" 22, iQ2g 
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the contact is made is the temperature of an electiic arc If a burn is pro- 
duced, no matter how small, an electric arc must have been formed If 
the contact is so perfect that sufficient resistance is not introduced to 
develop an electiic arc, the body simply sustains an electric shock, which 
may produce anything from a slight tingle to instant death 

The second figure shows 
the lelative temperature of 
an electric arc as contrasted 
with the temperature of 
othei forces which may jiro- 
duce burns The intractable 
chaiaetei and long drawn- 
out clinical couise of metal 
bin ns IS well known , yet the 
melting point of cast iron is 
only 2200 degrees as con- 
trasted with the temperature 
electric arc, which 



Fig 2 — ^Diagrim comparing melting points ot solder brass, 
and cast iron with temper iture o£ the electric arc 


vanes from 5500 to 7000 
degrees The acetylene torch. 


which Avill cut through the plates of a battleship, is 1000 degrees less than the 


minimum temperature of the electric arc No wonder that the electric arc 


melts every body tissue, 
even bone 

This intense, almost m- 
compreheusible heat results 
m a pathological pictuie 
which IS chaiactenstic The 
size of the burn and per- 
haps certain secondary fea- 
tures, such as may result 
from Ignition of the cloth- 
ing, for instance, depend 
upon whether the electric 
arc was a single flash or 
continued for a perceptible 



3 ^Dngram illustrating relationship of surface spread to 
depth of nnoiis t>pes of burns 


length of time Upon casual inspection the victim of an electric contact burn 


may present simply a single small blister More often, particularly when the 
palmar surface of the hands is involved the macroscopic lesion consists of a 
number of isolated discrete blisters These look insignificant, and we have 
seen a patient discharged from the Accident Room by a House Officer who 
iiad no idea that the burns n ei e serious, as the external manifestations 


appeared so trivial But. if the superficial bhstei is caiefully cut away, even 
the smallest electric burn presents a chaiactenstic appearance In the smallest 
burns there is a central area of nhite necrosis, often not moie than a quarter 
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o} ail inch in diametci. sniioundec] by a naiiow iing of hypeicEinia Laigei 
electnc bin ns picsent a cenlial cxcavalcd aiea — diy, ciisped and bloodless 
wheie the tissue b.is been absolutely burned away This central excavated 
aica IS alwa\s siniounded In the chaiacteiistic /one of palloi, oi wdnte 
necrosis, which in tuiii is encncled by a nanow' inig of hypeiceniia oi oedema 
The second chaiactcnstic featuie of the gioss pathological picture of an 
electnc buni is the lelationshii) of suiface spiead to the depth of the burn 
Tins IS diagiaiiiniatically shown in oin third figitie The oidinaiy third 
degiee liie binn such as might be sustained if one’s clothing caught fiie, 



Pic 4 — The specimen is n fusiform piece of skin 3J/ by 2 cm and with the subentmeous tissue 
IS 7 nim in thickness In the centre of the skin there is a shallow ulcer crater, I'/i cm in its greatest 
diameter The base of the ulcer is covered by a black deposit The margins are somewhat retracted 
but not definitelj undermined There is no thickening of the epithelium On section the skin is of 
ordinary appearance at the margin In the central portion the epithelial layer is absent There is 
no induration at the base of the ulcer and the black pigmentation extends onl> a slight distance 
beneath the surface (K ) Micioscofnc — At the margin the surface is covered by a noimal stratified 
epithelium At the area of ulceration the epithelium is absent and the underlying structures for a 
considerable depth show complete necrosis I he cellular aichitecture is still preserved though none of 
the cells stain noimally There is no adema and no inflammatory infiltiation This area of necrosis 
IS quite sharply demaicated on all sides At the margin of the ulcer the superficial epithelium is necrotic 
and slightlj separated from the underlying tissue (K ) 


covers a relatively laige aiea A wade penpheial iing of eiyth^ma, an inter- 
mediate circle of vesication and a central aiea of slough — all three areas ill- 
defined, merging into each other, i datively widespiead over the surface and 
seldom extending deeply into the subcutaneous fat — these are the character- 
istic features of an ordinary fire burn A metal burn, on the contrary, is ever 
so much more circumscribed Theie is a comparatively narrow peripheral 
ring of erythaemia and vesication with a fairly well-defined central area of 
necrosis almost invariably extending well down into the subcutaneous areolar 
tissue The electric bum stands out in marked contrast, sharply circum- 
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scribed, only the nai lowest iing of eiythsema siniounding a dead white central 
area of necrosis which always extends well into the subcutaneous tissue, 

often includes the muscle 
and tendonous structures 
__ __ and sometimes even bone 

To be sure, the necrotic 
aiea is seldom perfectly 
cup-shaped, the necrosis 
tends to follow the direc- 
tion of the current, is ir- 
regular in outline and 
often surpiisingly exten- 
s ve But the necrosis is 
strikingly well-defined and 
sharply circumscribed 
The fourth figure, a 
miLi ophotograph of an 
horizontal section through 
an electric burn resected 
within a few hours of the 
time It was sustained, 
clearly shows all these dis- 
tinctive pathological fea 
tures Note the circum- 
Heie are normal, living cells, and here, 

Note 



Fig s • 


-Electric burn o£ arm 

scribed character of the burn 

not an eighth of an inch away, are cells which are certainly dead 
the relative depth of the 
burn in proportion to its 
surface spread Note the 
homogeneous, poor stain- 
ing, melted appearance of 
the cells, though the ar- 
chitecture can still be dis- 
tinguished How obvious 
that every bit of this 
slough must be thrown 
oft before the burn will 
heal and how certainly 
this process will be slow, 
long •drawn-out, tedious 
to the patient and discour- 
aging to the surgeon ^ — ^Electric burn of foot 

The discouragement suggested by this pathological picture is borne out 
111 the natural clinical history of electric burns As a rule, in from thirty- 
six to fort} -eight hours, an electric burn loses its dry, crisped, circumscribed 
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apjicataiue to bctomc a seuitn-satmntcd area with disintegrating walls and 
flooi, pioi’iessnu’ to pio- 
tnsc jinuilont sccietion. 
gloss sloughs h.ithed in 
pus cxiiheiant giamila- 
tions — ,i disoi g.un/.ition 
impossible to thetlc uitli 
the most ladical nntiscj)- 
sis oi stiujinlous asejisis 
This disoigani/ation may 
iiRhide mustle, tendon, 
toint tajisnlc c\cn bone 
I sell \ttei a \,u} ing 
peiiod al\\a\s fiom a 
clinical standjiomt ajijiai- 
enth nnduh tedious and 
piolonged fnm giamila- 
tioii nltimateh ensues and 



¥ 
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Fig 7 — Electric burn of foot 
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the final lesult \\ill be as good as is oidinaiily seemed in othei com- 
parable bums 

The complete resection 
of gunshot wounds, more 
usually spoken of as de- 
bridement, and their 
immediate closure by pri- 
mary suture or their de- 
layed closuie after a few 
days of chemical steriliza- 
tion, was a technic devel- 
oped and perfected during 
the World War The ap- 
plication of this principle 
of complete resection and 
immediate closure by su- 
ture 01 skin graft to third 
degi ee electrical burns has 
not been reported in the 
literature, nor has it ap- 
parently ever been suc- 
cessfully applied so far as 
we have been able to learn 
after diligent inquiry 
among surgeons who must 
come into fiequent contact with the results of electrical traumata But a 
consideration of the pathological picture, the unsatisfactory results of expect- 
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-Same arm as shown in Fig s at first dressing on fourth 
post operative day 
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ant treatment and some experience with the debridement of gunshot wounds 
during the W^orld War encouraged us some time ago to attempt to apply 
this therapeutic principle to electric bums The lesults were surprisingly 
and uniformly satisfactoiy, so much so that we would not, by choice, consider 
any other method of tieatment where this particular method is applicable 
The method has its limitations, the line of demarcation may not be 
sufficiently clear m tendons, cartilage or bone to wan ant an immediate resec- 
tion of the eschar As always, discretion is the better part of valor Essen- 
tial stuictures, such as large vessels, nerves and joints should certainly be 
sjjaied, if there is any doubt m the operator’s mind as to their possible 
viability But experience has taught us that the gicat majority of electric 



Tigs 9 ^nd 10 —Condition of ose shown in Fig 7 thiee weeks ^{ter cli.articulation of toes ami 

skin gnfting 


bums are far more successfully handled by complete lesection and immediate 
closuie by suture oi skin giaft, than by any othei method 

During the past three years we have had a small series of electric burns 
treated by complete resection and closure of the wound, either by primary 
sutiiie or immediate skin graft Two typical cases may be recorded as 
rejiresentatn e of the results obtained by this method of treatment 

Our first case, Mr D , represents the ideal treatment— complete resection of the 
eschar and immediate suture of the wound He was “hung up” on July 22, 1927, when 
he came m contact with an ii,ooo-volt current He was not rendered unconscious 
The prmc pal burn on the anterior aspect in the low'er third of the left thigh was about 
one inch m greatest diameter This eschar, and one of four smaller wounds, was 
resected and closed bi prlmar^ suture Fig 4, to wdiich attention has previously been 
called, IS a micropbotograpb of an horizontal section through the larger of these burns 
He was discharged from the hosp tal the daj following the operative procedure, the 
sutures were removed a week later, and he was climbing poles sixteen days after he 
Incl susl'iined the bunm 

Our second CTse, !Mr N , sustained the most extensive electric burns that have 
come under our care since this method of treatment was undertaken He was “hung up” 
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on the lo]) of a pole on June iS, 1927, when he 
came in contaet with a cm rent of jvSon \olts A 
fellow eniplo\ce two pules ,iwa\ saw Inin S17- 
rlinq: np anionc the wiies lan a distance of some 
three luindred feet, elnnhed the pole on which 
Mr N was ‘linnii np ' Knoeked him loose and 
lowered him to the lironnd where < theis instanth 
hcean aitilicial lespir.nion Mi \ was con- 
scious and oriented when we saw him at the 
hosjiital Theie was an esehai in the latent 
aspect of his lell arm iiuohme: the tricep-, 
muscle and nisei tion of the deltoid Fortnnateh 
file mijscnlospiraj nenc had escaped mjitn 
The extent and t\pical chaiactcr of this burn 
are rather madecinateh shown in Fiq 5, a 
Iihotoeraph made m the \ceidcnt Room on 
his admission '1 he rieht f^reat toe was prac- 
ticalh burned ott 1 he second and thud toes 

were badh burned and the fourth toe super- 
ficialh nnohed The injure lo the iieht loot 
IS shown m Pips 6 and 7 



Fir II — Snnie nrni is shown in Figs s 
111(1 ,S coiiiplcteb helled six weeks after 
hnrn wis snstimed 


Three hours after the bums had been sustained the entire eschar m the arm 


including the area of white iieciosis, w is icsectcd ra bloc This included about a third 



Fig 12 — Comparative mcw of the two it ms to show the depth 

of the burn 
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of the tiiceps muscle and part 
of the deltoid The bleeding 
was completely controlled by 
innumerable fine ties and hot 
tow’cls Thiersch grafts were 
then cut from both thighs and 
the operative wound, which 
actual!} measured eleven by 
seven inches, completely cov- 
ered Our courage somew'hat 
failed when it came to the 
foot , the great toe was ampu- 
tated thiough the lower part 
of tlie first metatarsal , parts 
of the next three toes w^ere 
removed, and transverse par- 
allel slits were made through 
the necrosed skin and subcu- 
taneous tissues on the dorsum 
of the foot 

Fig 8 show's the arm at 
the time of the first dressing 
on the fourth post-operative 
day Unfortunately a large 
graft w'as pulled off the very 
center of the w o,^iic! in rcmo\ - 
mg the dressing, which con- 
sisted of silver foil immedi- 
ate!} overlaid w'lth gauze We 
have since improved on this 
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dressing, and now use silver foil overlaid with a la3er of paraffine mesh and vaseline 
gauze, which anchors down the foil and prevents the gauze from sticking to the graft 
On Julv 8 , twent\ days after the first operation, the second toe was disarticulated 
at the metatarsophalangeal joint, the gangrenous tips of the third and fourth toes 
removed, and about one hundred and fort> small deep grafts were cut and applied lO 
the granulating area on the foot The result of this procedure is seen m Figs g and lo 
which show' the result twentv-three dajs later, when Mr N w'as discharged from 
the hospital 

Figs II and 12 show’ the arm on the day Mr N w'as discharged from the hospital, 
exactlv SIX weeks after the burn was sustained All dressings had been omitted from 
the arm five days previously (July 25) The man returned to w’ork August 15, exactly 
eight weeks from the dav he sustained his burns, and climbed a forty-five foot pole as a 
demonstration of his condition Fig 13 shows the absence of operative reaction or anv 



fever which might suggest the slightest post-operative septic absorption from the w’ound 
This is in marked contrast with the chart of a recently reported case, where death 
follow’ed six days after a comparable electric burn from sepsis and exhaustion 


Siimmmy — Third degree electric burns are always sharply circumscribed, 
and the line of demarcation between the necrosed and normal tissue is as 
clear and distinct as it is m a case of gas bacillus infection If the eschar 
IS treated expectantly, it is certain that a deep slough must separate com- 
p’etely before the wound can heal On the other hand, the eschar can be 
often resected en bloc and the lesultant wound closed by primary suture 01 
immediate skin graft, with great saving in suftenng on the part of the 
patient, a material shortening of the period of immediate disability, and 
ultimate conservation of the functional capacity of the injured part 
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subc'utaneous streptococcus gangrene 

By John T IKte, MD , 

01 L()IjIS\ II LI , 


In this papci we wish to call attention to one t}pe of gangienons involve 
nient of the Miha, lathei than distuss all the local infections and systemic 
diseases which may lesiilt m gangienc of the vulva 

Oin attention was called to this subject by a post-moitem examination 
performed on the bod) of a jiatient at the Louisville City Hospital 


E G No 6S109 fein.ik, maincfi roloicd, twenlj-six jeais of age, was admitted 
to tile hospital Febnian 7, 1926, comiilaining of \agmilis from burns caused by a douche 


There is a lustoi \ of profuse 
\clIow \agmal discharge of j 
about three weeks’ duration 
Upon the ad\icc of friends a 
iiot douche of alum and blue- 
stone was used one week ago 
Following this, the patient was 
\crj sick and weak from pain 
Instead of getting better, she 
has become progrcssivch 
w orse 

When admitted she was 
cvidcnth 111 a serious condi- 
tion 

The temperature 104 6° 

F , pulse 140 to the minute, and 
respirations 40 On the right 
and left sides of the lower ab- 
domen there is much tender- 
ness to palpation The exter- 
nal vulval parts are somewhat 
reddened, wath erythema of the 



'■'U ni pn I - / t 



‘~l 


adjacent skin of the thigh and 
low'er abdomen No pelvic ex- 
amination was made The 


Tic I — Stibcutnneou': stieptococcus gingrene involving vuIvt 
Tiul obdominal wall The shaded area indicates the extent of 
the subcutaneous gangrene 


vaginal mucosa was reddened and superficial ulceiations w'ere present Chest examination 


negative 

By the fifth day m the hospital a gangrenous area, measuring five by three centi- 
metres, had developed m the left inguinal region When opened a thin, purulent fluid 
escaped Some small skm areas over the vulva appeared necrotic 

A blood examination made during her second day 111 the hospital gave Leucocytes 
16,200, polymorphonuclear cells 76 per cent , led cells 3,680,000, hiemoglobm 75 
per cent 

[/line — Albumin four plus Loaded woth red cells and pus (not catheterized) 

The temperature fluctuated between 104 6° F dailv, tending to become lower The 
day of death it varied between 102° and 97° F She died on the tenth day 
after admission 

Post-moitem Repot f — In the left inguinal region is an ulcerated, necrotic area five 
centimetres in greatest diameter which exudes greenish-yellow, purulent fluid (Fig i ) 
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Vulva cedematous and necrotic Subcutaneous tissues about ulcerated area in left 
inguinal region are necrotic and undermined, extending to the posterior axillary line 
on the left, nipple line on the right, up to the level of the umbilicus and down to the 
pubic The necrosis does not extend through the anterior muscle sheaths, being limited 
to the subcutaneous tissue 

Cultures and smears taken from the necrotic subcutaneous tissue showed a pure 
culture of streptococcus hemolyticus Unfortunately these streptococci were lost during 
transplantation before experiments could be performed to see whether or not thej 
possessed a selective action on subcutaneous fat and fascia 

The illustration shows the area of greenish-brown gangrenous skin, and the area 
over which the subcutaneous fat and connective tissue was necrotic, while the overling 
skin was intact This area extended from the umbilicus to the anus There were 
only small areas of skin necrosis on the vulva 

Etiology — During work on the wards of a large general hospital, we 
have seen three cases of subcutaneous gangrene The first occurred m a 
German, fifty-five years of age, who first presented himself with three small 
areas of gangrenous skin on the outer side of the light foot, outer side of 
the right ankle and the dorsal part of the tight leg The lower third of 
the right leg was reddened and swollen The lymphatic glands m the 
popliteal space were slightly enlarged and painful There was a faint trace 
of albumin in the urine and the blood sugar was ninety-five milligrams per 
100 cubic centimetres A culture from the wound showed a pure growth 
of streptococcus hemolyticus The blood culture was negative 

For two months conservative tieatment consisting of multiple incisions 
and Dakin's tubes was followed The process extended continuously fol- 
lowing the subcutaneous tissue and the fascia between the muscles The 
thigh was then amputated at the juncture of lower and middle thuds Even 
then great difficulty was experienced m checking the infection He was 
finally discharged as cured i86 days after amputation 

The pathological report of the examination of the amputated leg was 
as follows There is extensive sloughing of the skin, subcutaneous tissue 
and fascia between the muscles These areas have indolent margins and 
there is sloughing beneath the surface of the undermined skin There is 
no evidence of healing These areas are confluent and leave much of the 
muscle and bone of the calf exposed 

The second case^ was a white, American, male, forty yeais of age, ivith 
extensive involvement of the right arm This membei was swollen to twice 
Its normal size It was dark red m color, the brawny induration and red- 
ness extending into the tissue over the deltoid muscle On the flexoi surface 
of the right forearm were several areas where the skin was greenish-yellow 
m color, due to necrosis There were a few bridges of healthy tissue 
separating the sloughing areas The total area measuied approximately 
twenty-five by six centimetres 

At an emergency operation performed by Dr H H M Lyle, the 
sloughing skin w^as removed, the skin edges raised and the necrotic ' sub- 
cutaneous tissue dissected out until living tissue was reached This neces- 
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sitatcd laising llie skin foi several centimetres in all directions. Hydrogen 
pei oxide vas used to clean the denuded areas and Dakin’s packs were 
applied This same method vas used whenever a devitalized area appeared 

Using gencial suigical methods, this man recoveied completely with a 
pel fcclly functioning aim 

A pine cultuic of sti eptococcus hemolyticus was obtained fiom 
the wound 

The thud case was that of an Italian, about fifty-five years of age, who 
was maikcdl) piostiated and w’ho piesented a scrotum sw’^olleii to the size 
of a small giajic-fiuit, daik led in color wuth several areas of greenish- 
biown skin neciosis The penis was similarly involved and the brawny 
redness of the skin extended onto the abdomen for a distance of tw^elve centi- 
nieties A No 22 Chaiiieie soft catheter passed easily into the bladdei 
He died within {wcn{3’-four hours The medical examiner, wuthout seeing 
the bod3^ diiected that a diagnosis of er3fsipelas of the genitalia be assigned 
as the cause of death 

Meleney " has wu itten a ver3^ thorough article describing a group of cases 
cliaiactenzed Iw a iapidl3^ developing gangrenous piocess fiom wdiich only 
the hemoUtic sit cjitocoecus can be lecovered wnth regularity Pfanner^ 
had previousl3 repoited such a case of gangrene of the extremity and 
Siemann.'^ I-Iawkins,' Stilling.® and CampbelP had described cases of this 
aflection of the sciotum Meleney studied seventeen cases personally and 
collected tliiee cases from the records of the Union Peking Medical College 
Hospital d'he disease usually occurred in males, probably fiom contact 
w'lth dirt, although there w'as usuall3' a histor3’' of a minor injuiy In his 
senes, the incidence was the foot, six, the leg, three, the thigh, one, the 
foiearm, four, the arm, three, the hand, one, the chest w'-all, one, the 
penis and scrotum, one 

Chiucal Com sc — This is alarmingly rapid Usually within tw^'enty-four 
hours after the ai^pearance of the original lesion, the affected member 
becomes gieatly sw^ollen, hot, red and tender, with symptoms and signs of 
acute inflammation spieadmg rapidly The temperature quickly increases 
It may be preceded by a chill and is almost always followed by pro- 
found prostration 

The eaily swelling makes the skin tense, smooth and shiny The red- 
ness is usually diffuse and gradually shades off into normal color at the 
inaigin In a day or two, certain areas gradually turn darker, changing 
from led to purple and then to blue About this tune blisters begin to form 
111 which clear, yellow fluid collects Usually, on the fourth or fifth day 
the purple aieas of skin become fiankly gangrenous They first become 
black, then greenish-yellow From the seventh to the tenth day, the line 
of demarcation becomes sharply defined and the dead skin begins to separate 
at the margin or break m the centre, discharging pus and revealing exten- 
sive necrosis of the subcutaneous tissue Sometimes the area of skin 
neciosis is very small, wdnle the subcutaneous gangrene is very extensive 
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Up to the tune the dead skin sepaiates fever continues, piostiation increases 
from day to day 

Lymphangitis is rare in this condition and in only a few cases is theic 
any enlargement of the regional lymph glands Occasionally, there is a 
phlebitis of neighboring veins In one of Meleney’s cases erysipelas was 
present at the site of infection and a few days after admission it developed 
on his face without subsequent necrosis there 

Erysipelas may arise, however, after the gangrenous piocess has sub- 
sided This occurred in two cases of Meleney’s series 

Planner reports that all of his cases began as erysipelas and that gangrene 
was secondary He calls the disease “necrotizing erysipelas ” He writes 
“The subcutaneous necrosis extends about a hand’s breadth above the 
erysipelas When eaily incisions are made to the limit of the subcutaneous 
necrosis, the erysipelas goes no further and the progress of the necrosis 
also stops ” 

In more severe cases, the process continues to advance rapidly until 
several large areas of skin have become gangrenous and the intoxication 
renders the patient dull, unresponsive, mentally cloudy or even delirious 
About this time, pulmonary symptoms and signs denoting bronchopneumonia 
or lung abscesses may develop Metastatic abscesses may appear at any 
point, but chiefly m the subcutaneous tissue 

Hemolytic streptococci were grown from the blood of seven to seventeen 
cases reported by Meleney The blood culture was positive in three of the 
four fatal cases 

Stirling reported a case of gangrene of the scrotum and penis A cir- 
cumcision had been performed This was followed by a slight infection 
for the relief of which the patient applied a stiong solution of meicuiic 
chloride The next day the skm of the scrotum was dead Within a few 
days the skin sloughed A wound culture showed streptococcus pyogenes 
In the French literature several cases of scrotal and vulval gangiene, 
which followed the use of stiong mercuiy bichloiide douche were repotted 
The bacteriological examination usually showed fusiform bacilli and spiiilla, 
or evidence of a mixed infection There was little tendency toward sub- 
cutaneous necrosis so these cases do not belong to the group we aie repoitmg 
In some cases and, in the one we are reporting, it seems probable that 
the injury caused by the strong medication served as a starting point for 
the infection with this type of streptococcus, or else aggravated a lesion 
already existing 

Campbell repoits five cases of scrotal and penile gangrene In each 
instance, the disease i\ as characterized by an abrupt, apparently spontaneous 
onset, a rapidly ensuing inflammation, with marked oedema and subsequent 
necrosis of the superficial tissues of the genitals The disease was accom- 
panied by sepsis and prostration Physical debility, associated with a variable 
degree of body filth, is usually piesent Phe streptococcus hemolyticus was 
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cultiiied in each ni'^tance and was the piobablc causative agent Campbell 
thinks the conditinn is closely i elated to ei}sipelas 

WMnle mail} gangienoiis lesions due to \aiioiis otbei oiganisms have 
been described in the htei.ituie we aie speaking only of streptococcus 
gangrene in this jiapei 

A scauh ot the hteiatuie b} Campbell le^ealed but six cases of scrotal 
erysipelas In these, the onset .ind couise of the disease coincided well with 
that of ‘‘idiopathic” g.mgrenc These cases weie lepoited by Randall^ 
X’claton ‘* noticed a case following a slight incision of the fienum Erysipelas 
ol the tace and aim occinicd foui days aftei the onset of the sciotal con- 
dition in one of Gampbell's cases 

P) — \ moit.iht} of bctyyeen 20 and 25 pei cent can be expected 

Foul of the scyentcen in Meleney s senes died One of Campbell’s cases 
died Whiling collected ninet}-thiee lepoited cases of sciotal involvement 
with a moilahl} of 23 pei cent 

I he Lift t aim c on I'nlval Caiioitui — laussig’" writing in his monograph, Diseases 
of the Viihn, docs not discuss strciilococctis gangrene as an cntitj, hut under erysipelas 
ot tliL \ul\n he sa\s ‘I icc.dl \cars ago seeing cr\sipclas of the vulva in association 
with an epidemic of scarlet fe\er and puerperal sepsis m a maternity hospital Localized 
gangrene and death resulted in this case ” In discussing gangrenous vulvitis or noma 
he sa\s “When fcnind m adults, gangrenous yuhitis usually folloyvs some virulent 
wound infection’ 

Brissaud and Sicard " report the ease of a woman m good health in whom a blister 
appeared on the right laln.i major.i On the third day the pain irrad ated into the vulva 
Ihere y\ere no cnl.irged Ivinph glands in the groin There yvas a serosanguineous 
discharge from the yuly.i and on the folloyying day there were bilateral blackish sloughs 
Tlic gangrene y\as cer\ rapid T lie temperature yvas 984° F On the fifth day the 
gangrene spread and the odor yvas foul Ihc patient died on the seventh day with a 
temperature of 1058° F 

The urine had ne\cr had sugar nor albumin The blood cultured on the fifth day, 
ga\c a pure culture of streptococci 

Liigeol reported a case in which gangrene of the vulva followed erysipelas of the 
hands and face A yyoman, thirty years of age, vigorous, healthy and happy, developed 
erysipelas of the face yvhich lasted a few days and ran regularly through its various 
stages She was belieced to be yvcll w’hen she noticed that the labia majora yvere syvollen 
and on each side there yvas a spot of gangrene At the medical meeting yvhere this yvas 
reported, Dupont ” reported a case of a y'oung yy^oman, who had gangrene of the vulva 
at the termination of ery’sipelas of the face 

The editor of the journal, in which the above yvas reported, refers to an article 
in the “Dictionnaire de Chirurgie Pratique” yvhere gangrene, at the site of the erysipelas, 
was noted m very severe cases 

Since yvriting this article, Fallon has reported a case of streptococcus subcutaneous 
gangrene involving the breast 

Discussion — From our observation upon two living cases of involvement 
of the extremity, one of the scrotum and the one post-mortem examination 
of the case of gangrene of areas of the vulva and the subcutaneous tissue of 
the abdominal wall, and from our study of the literature, yve believe that 
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one IS justified in concluding that there is a type of infection which is 
caused by a streptococcus which has a definite predilection for attacking the 
subcutaneous fat and fascia There have been frequent observations by 
various competent observers that there is a relation between this type of 
infection and erysipelas Erysipelas has been observed to accompany the 
streptococcus gangrene, to precede it and to follow it 

Three cases of gangrene of the vulva from which the streptococcus has 
been isolated have been reported in the French literature 

This report is being made to draw attention to our belief that the same 
type of infection reported by others as affecting the extremities and scrotum, 
may also involve the vulva and extend to the abdominal wall 

Tieaiment — Palliative treatment must be followed until a gangrenous 
area appears Then it is necessary to dissect away all of the dead tissues 
When the subcutaneous tissues are necrotic beyond the limit of the super- 
ficial gangrene, the incision must be extended until the necrotic tissues are 
excised When possible, the incision should not extend into the zone of 
cellulitis However, the subcutaneous veins should be spared, as they are 
usually not thrombosed and supply areas of living skin Hydrogen peroxide 
aids in cleaning away the pus and debris and also tends to stop the oozing 
of blood Dakin’s solution is used to dress the exposed areas 

As the wound becomes clean, the healthy gianulation will fill m, the 
undermined skin will become attached and skin grafting can be resulted to 
where necessary 

Meleney recommends hot applications with water oi normal saline, 40° 
to 45° C (104° to 107° F ) After the cellulitis has disappeared, he advises 
Dakin’s solution He does not wait until the wound is free from streptococci 
before grafting skm When the epithelium at the edges of the wound 
begins to grow, the wound is ready for graft 

Antistreptococcus serum was not used m Meleney’s nor Campbell’s senes 
Since then, great progress has been made by Simmers and Lewis working 
at Bellevue Hospital with a serum made, according to the method of Birk- 
haug, from streptococci isolated from erysipelas cases The mortality from 
erysipelas at that institution has been reduced fiom 12 i to 53 per cent 
It IS obvious, therefore, that it is important for other observers to endeavor 
to ascertain whether or not there is a definite and constant relationship 
between streptococcus gangrene and erysipelas A therapeutic test with the 
serum uould be interesting 

I wish to thank Dr Henry H M Lyle, of St Luke’s Hospital, New 
York City, for permission to mention the cases from his service at St 
Luke’s Hospital, and Dr Charles W Hibbitt, Chief Surgeon of the Gyneco- 
logical Department, Louisville City Hospital, for permission to report the 
case from his service I have used freely Dr F L Meleney’s description 
of the course of subcutaneous gangrene caused by the streptococcus 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD OCTOBER 9 , 1929 
The President, Dr Edwin Beer, in the Chan 

ACUTE PERFORATED ULCER OF THE STOMACH 
Dr Paul Dineen presented a woman forty-five ycais of age who was 
admitted to New York Hospital March 14, 1924. complaining of acute ab- 
dominal pain of four hours’ duration She exhibited a scaphoid abdomen and 
was tossing about with severe epigastric distress 

An immediate operation was done and on opening the peritoneum much 
gas and fluid escaped A large ulcer with a perforation one-quarter inch in 
diameter, and an area of induration of one inch in all directions was en- 
countered two inches proximal to the pyloric vein and near the greater 
curvature Simple closure of the ulcei was done She made an uneventful 
recover)'^ and left the hospital in sixteen days 

She still has occasional attacks of severe epigastric pain X-ray examina- 
tion reveals pylorospasm at these times On questioning the patient it is 
found that these attacks aie associated with some nervous upset, financial 
troubles or troubles with her family As soon as her worries are removed 
her gastric condition is satisfactory 

Dr Dineen also presented a man, twenty-eight years of age, who was 
admitted to the New Yoik Hospital August 16, 1922. complaining of an 
acute, agonizing epigastric pain of three hours’ duration He was a thin, 
ansemic individual writhing in pain with a board-hke, scaphoid abdomen 
White cells were 19,600 with 86 jier cent polymorphonuclears Urine nega- 
tive He was immediately taken to the operating room and a high right 
rectus incision was done A small perforation, one-eighth of an inch 111 diam- 
eter, was found on the anterior surface of the duodenum, just distal to the 
pyloric vein Simple inversion was done Twelve days after operation he 
developed a most extensive ischiorectal abscess consequent to a fistula in ano 
The abscess burrowed down the whole posterior aspect of the thigh and part 
of the leg This abscess was opened ividely The man left the hospital ten 
Meeks after entering Since leaving the hospital he has occasional attacks 
of pjdorospasm Mdien he is overworked Fluoroscopic examination at these 
times shoM's evidence of severe spasm that subsides in a day or two and then 
examination of the stomach and duodenum fails to reveal any lesion 

RESTORATION OF THE LOWER LIP AND PORTION OF CHIN 
Dr William F AIacFec said that a nuinlier of methods are available 
for restoration of the loner hp In most of these methods, use is made of 
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the acljacenl tissues of the fate and netk, iisuall) as flaps, to leplace the 
missing lip ]Ie picsented two cases in which the extensive destruction of 
tissues 01 pie\ious scan tug, made such nietliods imjiiacticable Recourse 
was made, theiefoie. to the tissues of the anteiioi chest w'all 

The first case w.is a male, fift\-two ^eais old, wdio w'as admitted to St 
I like’s Hospital. Ma} 2, 1926 

Hisioiy — \hout fifteen ^eats ,igo he fiist noticed a small elevated “spot” 
on the right side of the chin It was fiecjucntly cut in shaving, and alter- 
nate!) was ulceiated and hc.iled Xo me lease in si/e w^as noticed, but the 
jiatient became teaitul that it might become cancel ous and decided to have 



Ties I nnci 2 — Appcnniicc of patient after sloughing uas complete In the lateral Meu ''hat 
ippears at first glance to he the lowei lip is reall> the tongue Lower lip and gingivi aie completeJ> 
absent A thin portion of niandililc icinuns Outline of flap is sliown 


treatment Betw^een 1921 and 1925 four radium treatments were admin- 
istered in anothei hos]Dital Aftei the fiist tieatment the lesion remained 
healed for thirteen months, then ulceiated again Aftei a second treatment 
it remained healed for six months The third treatment was wnth a radium 
pack Following this healing again lesulted, but lecuirence follow'^ed two 
months afterwaid A “stionger” treatment w^as then given with the radium 
This caused a mass of sores to form, first on the inside and then on the 
outside of the bp Eight wrecks rvere required for healing of the initial 
lesion and these sores Nine weeks after healing the giowth returned The 
patient did nothing more for some time He then consulted another doctor 
who told him he had cancer all over bis hp, chin, and gums, and advised the 
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use of a paste The doctor and a young man who provided the lemedy 
came to the patient’s house and applied the paste to his lip and chin, this 
being about five months after the last radium treatment The paste was left 
on for twenty-four hours, and then “slippery elm poultices” were applied 
every two hours for six days After removal of the cancer paste the hp and 
chin became “as hard as cement ” The slippery elm poultices caused the area 
to crack and to begin to separate from the good flesh Within a few days 
the tissues in the vicinity of the initial lesion came away, leaving the bone 
exposed The doctor and the young man then saw more cancer under the 
edges of the skin and more paste was applied The entire lower hp and 
adjacent structures sloughed away 

Examination — The entire lower hp and the soft parts of the chin are 
missing, and the mandibular symphysis is exposed (Fig i ) The gingiva 

has likewise been destroyed, and only a 
naiiow stretch of tissue exists between die 
tongue and the posterior surface of the 
mandible at the point Saliva drools fiecly 
from the mouth as the patient tries tO 
retain it by pressing his tongue against the 
upper hp The surface of the exposed 
bone IS black and necrotic, but does not 
separate easily from the portion of bone 
which is still nourished No evidence of 
cancel is seen in the wound edges, and 
nothing suggestive of cancerous lymph 
nodes is felt in the neck 

May 12, 1926, the necrotic bone was 
removed 

May 26, 1926, an arcuate incision was 
made on the anterior chest wall, beginning 
near the junction of the medial and middle 
thuds of the right clavicle, extending 
downward at its lowest point to the level 
of the third rib, and then ascending to a 
point on the left clavicle corresponding 
with that on the right A second incision 
parallel to the first was made three inches 
below the first Both incisions were 
earned down to the underlying muscle 
(Fig 2 ) The central eight inches of the 
from the muscle and sternum The under- 
lying portion of the right pectorahs major muscle was divided transversely to 
its fibres, at a distance of three inches from the sternal origin The left 
pectorahs major was cut in a similar manner The muscle flaps, thus formed 
on either side, were then turned medially and sutured together in the mid-lme 
over the sternum, in order to form a fleshy prominence which should serve as 
a new chin The incisions were closed with silk 

July I, 1926, the incisions were opened up, and a wider portion of the 
tentative flap was freed from the chest wall The upper edge of the central 
portion was shaped to correspond as nearly as possible to the shape of the 
lower hp The patient was then circumcised and the preputial mucous mem- 
brane vas used as a full thickness graft to form the inner surface of the lip 
This part of the procedure was suggested by previous work of Dr Franz 
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Fig 3 — Flap with double pedicle is 
shoiMi attached to chin Some sepSration 
has occurred at the angles The mucous 
membrane of the new lip is seen in the upper 
central portion of the flap 

flap, thus outlined, were elevated 



Kl'S'i OR \ i fOX 01 UP A\D CIITK 


loick .111(1 Hi 1) 11 M L}k‘ \l(ci tin qiafl of imjcmis niembianc had 
been siitutccl in place, (he cMitnc flap was letnincd lo the chest wall 

Juh u, 192(). tlic flap was fieed compkteK fiom the chest wall, except 
at Its two pedicles neai (he cKnules '\ he imuotis memhiane had taken well 
It seemed safei not to attempt a tiansiet ot the flap at this time \ftei 
minot adjustments it was au.un lepiaced and siunied to the chest 

juh 23, 1926, aftei the maiijms ot the facial defect had been piepared 
to leccite It the i^iaft was tiansfeiud tiom the chest wall to the chin and 
sutured in position 1 loth pedicles w cm e left .itiac hed at the clavicles (Fig t , ) 
The open wound iett on the chest was cotcud with a Thieisch graft 



Tics 4 md 5 — Present nppcTnnct of piticnt m mtunl pose The lips cchich are held slightlj pnited 

cm be complctch closed 


August 6, 1926, the light half of the flap w^as divided at the outer margin 
of the facial defect It was necessaiy to ligate both ends of a severed artery 
running m the flap The lateral poition of the flap was returned to the chest 
wall No attempt was made to levise the amputated portion attached to 
the chin 

August iS, 1926, the left half of the flap was divided Several small 
vessels had to be ligated The portion of the flap remaining was placed in 
Its original position on the chest wall 

August 25, 1926, the raw' ends of the graft w'cre shaped and fitted into 
the facial defect 

September 22, 1926, patient was allow'ed home foi a rest 
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Octobei 5, 1926, the patient returned to the hospital to have conected a 
drooping of the lower lip, which prevented complete closure of the mouth 
At the suggestion of Dr H H M Lyle, a strip of fascia was passed from 
the thigh transversely through the lip and its ends anchored m the upper, 
remaining portion of the orbicularis ons at the insertions of the caninus, 
zygomaticus, and buccinator muscles This made possible an active, complete 
closure of the mouth 

May 4, 1927, on account of a remaining tendency of the lower lip to 
dioop and to evert, a second strip of fascia was inserted in the hp and 
anchored as before, except that it was drawn more tightly Considerable 

improvement resulted 
January 13, 1928, a 
triangular wedge of skin 
and tissue was removed 
fiom the lower portion of 
the chin to give a better 
silhouette Figures 4 and 
5 show the ultimate result 
of this work 

The second case was 
a man, fifty-eight years of 
age, who was admitted to 
The New York Skin and 
Cancer Hospital March 
26, 1927, with a history 
that he had been origi- 
nally operated upon 
March 22, 1926, in an- 
other hospital At that 
time, the lower hp was 
completely removed ivith 
the cautery foi an exten- 
sive squamous-celled car- 
cinoma No attempt had 
been made to restore the 
hp Previous to removal 
of the hp, he had had 
thiee radium treatments, 
September 17, October i, 
and November i, 1926 
Exaimnation — The 
patient has a healed scar 

resulting from complete removal of the lower hp The skin of the chin 
below IS united to the gingival mucous membrane In the left submaxillary 
region, there is a hard lymph node two centimetres in diameter and about two 
and one-half centimetres below the skin suiface It does not seem fixed 
The patient was first operated upon by another member of the attending 
staff on March 31 > ^ 9 ^/ Incisions were made at each angle of the mouth 
a.nd Ccirried latercilly for a, distance of about three centimetres A. curved 
incision was then carried from the lateral end of each incision downward 
to the mandible The tn 0 flaps thus formed were swung forward and 
medially, and were united in the mid-lme to form a new lip Because of 
se\ere infection, the flaps separated and the operation did not succeed The 
result IS seen in the first photograph 

The presence of scars m the cheeks precluded their use for further 
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Tio 6 —Appearance of patient after flap for Up recon 
struction had been outlined on chest A single pedicle uas 
used in this case 


Krs 1 (')K \ 1 ION OF LIP AM) CHIN 


attempts at cheilopl.isu '] Ik- tissues ol the neck wcie likewise undesirable 
mateii.il bet.uisc uf the possible pieseiue of c.iiciiiomalous melaslases, and 
because ot the additional sianiiu; which would lesull A thoiacic flap was 
theiefoie chosen P)cfoie .itteiniitinq: to usioie the h]), how^evei, it seemed 
achisable to leiuoNc tlie iMiiph nodes fioni the lelt anleiioi ceivical triangle, 
whcic a goo(l-‘;i/c(l node was palp.ihle '1 lus was done Apiil 27, 1927 The 
hiiiph node which had been palji.ible showed sc|uainous-celled caicmoma with 
peail foiination and ceiitial neciosis 

Second opc-ration. )nl\ 11 1927 \t this time, a fla]) was outlined on 

the chest wall in such a ni.ninei that its tiee end could be shifted to replace 
the lowei hp I'he pedicle was placed ncai the middle of the light clavicle 
fl he incision was made to the depth of the pecloiahs niajoi muscle Its 
medial half was ci’inplcteK clc\atcd lioin the chest and was shaped to form 



Tic - — Shows At]) nttnclitd to chin 

I iG 8 — Appcinncc of jnticnt ^ftcr rcstontion, Htcnl view ^ ^ 

Rnft \sith skin of chin has since been removed 


a new^ low^ei hp Skin taken from the back of the right ear was 
full thickness graft to seive as mucous membiane foi the lip ,1 
secured in place, the flap tvas letuined to the chest wa an made 

to await development of better cii dilation befoie an attemp s 

to ,“T'®*A.irth/Sor of 

pedicle The graft fiom the back of the ear had adhere transfer 

the flap was good The chin wds piepared to leceive 1 ’ , 

was made The mucous membrane of the new hp was covered 

the gingiva and the cheeks The skin defect on the cies 

by a Thiersch graft, taken fiom the thigh w +Up o-rafted nor- 

Fourth operation, August 19, 1927 The ^ g°i^^ed adequate and 
tioii of flap was tested by compressing the pedicl lohnl defect This 

the flap was amputated at the 1 ight lateral margin o 
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free end of the graft Avas fitted into the defect and sutured theie The 
remaimng portion of the flap Avas letuined to the chest 

Fifth operation Septemliei 23, 1927, consisted of removal by dissection 
of the supiaclavicular lymph nodes on tlie left side A large adenoma of 
the left lobe of the thyioid gland Avas removed at the same operation 

Sixth operation Novemhei 8 1927 RemoA^al by dissection of the lymph 
nodes of the light anteiioi tiiaugk of the neck 

Seventh opeiation June 21, 1928 Revision of giafted hp to make it fit 
e A^ e n 1 y Avith the chin 

* ""IT ' sill face 

' h Du Flnwjcic Belk- 

AiAN lef erred to a patient 
he had treated at Bellevue 
^ - Hospital tAvo years preAu- 

auto- 

j I mobile accident had had 

^ '‘’’s lower hp and soft 

^ i ! tissues of the chin avulsed 

I and a fracture of the 
^ i 1 symphysis of the jaw K 
I local physician had care- 

' f 11 ] 1 y d e b 1 I cl e d the 

^ ^ wounds lemoAing all the 

;; tissues Conse- 

quently there Avas nothing 
of the lowei lip or 

A y the soft parts about the 

■Bt B admitted to Bellevue Hos- 

* posed After consulta- 

r.o 9-Appe->.-,nce -.fte. .e^torVon f.ont ^ ^ ^ dental 




Fio 9 — Appeal 'iiice iftei le&torTtion fiont mcw 


surgeons the teeth Aveie wiied until the fracture had healed The neiv soft 
tissues of the chin Aveie 1 ecoiistructed from lateral flaps, the mouth being 
widened by incisions on each side and the mucous membrane sewed to the 
skin A A\ell-fasbioned lip Avas formed following the first operation, but there 
was a fistula beneath it Six months later this Avas operated on and closed 
Doctor Beekman made a plea m speaking of these cases, against the 
debridement of wounds of the face The tissues of the face are so very 
vascular that it is not necessary and foi futme plastic work, no part should 
be needlessly sacrificed Instead, any ragged tissue should be brought as far 
as possible into its normal position and allowed to heal, thus favoring a 
later plastic lepan 

Dr Hugh Auchix gloss had noted that these cases demonstrated per- 
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lectly the paiiistakini^ eaie iiecoss.ii) in dealing' with these conditions His 
own exjieiience had been confined to lestoiation of contractni es following 
burns and he had accom])lished this by the use of flajis fiom neighboring 
parts, from the checks oi fiom the aim m the deltoid legion He had carried 
flaps from the lowei chest and abdominal wall by stages towaids the neck 
and then giafted them to the contiactuied area 

Doctor M \cFi:l m closing, said that as compaiecl with those from the 
arm. chest fla]is have the adAantage of allowing the patient moie mobility 
These operations aie done ovei se\eial peiiods and when using chest flaps 
the patients aie able to be uji and about the waid m the mteivals This adds 
considerahh to then comfoit and msiiies moie willing coopeiation fiom them 

MULTIPLE SPONTANEOUS FRACTURES 

Dr Cla^ Ray Morrw jiiesented a man wnth the following history 
Ide was admitted to the Medical Seivice of The Piesbyterian Hospital for 
the first time Ma} i 1928. on account of iheumatism of fourteen months’ 
duration Six 3'ears ago he began to have pain and vomiting duiing and 
aftei meals IDesciihes jiaiii as ejiigastiic and piessing in character Con- 
tinued foi two }ears. when aftei a sudden and moie seveie attack he was 
taken to a jinvate hosjntal m Chicago and subjected to an emeigency opera- 
tion for pel foiated gastiic ulcei ^^'as told that a piece of intestine had been 
removed Since then has had lelief fiom gastiic symptoms Pam, vomiting, 
and attendant loss of w^eight had been the only symptoms While 111 the 
hospital following opeiation it w'as noted that he had oculai pupillary 
changes and a blood M^asseimann w^as done wdnch was negative Wasser- 
mann at Neurological Institute negative about tw^o yeais ago Spinal puncture 
advised and lefused Is extreniel}' “neivous” Has had occasional attacks 
of di77mess Suffeis fiom insomnia Denies lues Has had intermittent 
diarrhoea wnth incontinence foi foui yeais, leheved by courses of enemata 

Piescni illness — Fouiteen months befoie admission left ankle became 
sw'ollen Joint w^as hot and tendei and patient felt feveiish for a few days 
In subseejuent attacks othei ankle and both knees w^eie involved Intervals 
betw^een lecuiient attacks became piogiessively shoiter Was treated by 
mouth medication and physiotheiapy, and all teeth w^eie extracted without 
relief Some loss of w^eight and night sw'^eats Attacks of diairhoea and 
incontinence m last seven months lelieved by enemata Seven months ago 
began to have constant difficulty in w^alking, and had to cjuit woik Legs felt 
“heavy as lead,” feet dragged, and he kicked steps when walking up them 
and stumbled No difference noted m the dark For three months there has 
been pain across lowei lumbar legion and acioss the chest No change in 
visual acuity No gastiic or urinaiy symptoms No history of injury of 
any sort at any time 

On admission the positive physical findings weie inequality of the pupils, 
right smaller than left, wnth veiy sluggish leaction to light, more marked 
right than left, markedly exaggerated but equal knee jerks, spleen palpable, 
and liver foui centimetres below costal margin, left ankle uniformly swollen, 
slightly tender, not red or hot, without impaiiment of motion range, moderate 
abnormal bony prominence on os calcis below^ internal malleolus , dulness 
both apices with harsh breathing and few^ rales ovei the left apex, slight 
swelling of right knee, not tender no limitation of function no fluid in the 
joint Neurological examination levealed in addition to the pupillary changes 
some emotional instability and memory nnpaninent, and some impairment 
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of pain and temperatuie sense in the legs, but was otherwise negative 
Wassermann repeatedly negative Spinal fluid was serologically negative, 
and showed no abnormality in cell content on two occasions Temperature 
was normal Red blood cells 4,340,000, hemoglobin 88 per cent , white 
blood cells 12,500, with normal differential Chest X-ray negative X-ray 
of the head showed some clouding of the sinuses, but was otherwise negative 
There was some periostitis of the outer margins of both fibulae, and of the 
inner margin of the right tibia Gastro-intestinal senes was negative for any 
evidence of pathology or of the existence of a gastro-enterostomy or other 
abnormality There was a transverse fractuie of the right fibula six centi- 
metres below the upper end There was in the left os calcis an oblique 
fracture with considerable bone production This extended from the upper 
margin just posterior to the joint margin downward and forward through 
the mid-plantar margin of the bone The joint margins were smooth The 
process was apparently of some duration These fractures accounted for 
the knee and ankle symptoms There was no history of trauma The medical 
staff and the neurologists felt that the story was one of central nervous 
system lues despite the sparse neurological findings and the negative blood 
and serology findings His fractures were considered as pathological and as 
part of the recognized possibilities in tabes and spinal lues His fractures 
were treated by protection by a brace, and he was put on antiluetic treatment 
with very marked improvement in his symptomatology 

On the 2nd of October X-ray reported firm union in the fractures and 
discovered a fracture of the base of the second metataisal, healed At this 
time he was walking with the short brace without a cane, and to use his own 
words, felt fine, had no pain, and the foot and knee were normal 

On October 15, 1928, fifteen days after the pieceding note was recoided 
he was admitted to the Fracture Service at the Hospital with the following 
story While climbing the stairs carrying a suitcase he heard a snapping 
sound in the leg which he attributed to the biace he was wearing He felt 
no pain or discomfort m the leg Two or thiee hours later while resting in 
his room he began to have pain in the anterior part of his right thigh This 
continued all day He took a hot bath and applied oil of wmtergreen Noted 
no deformity or abnormality m the thigh Pam was increased bj'^ walking 
and flexion of the thigh Had to use a cane The pain was worse the next 
morning and the patient went to bed where he stayed till admission On 
afternoon of day of admission patient limped to bathroom in his home The 
door bell rang and startled him, and he put his whole weight suddenly on 
his right foot He immediately felt a severe pain in his right thigh, and a 
large swelling appeared He supported himself by the nearest piece of 
furniture and by pressure caused the swelling to disappear He got to bed, 
was seen by a local doctor, and sent to the hospital 

X-ray showed a fracture of the middle third of the shaft of the right 
femur with deformity This was treated bj'- traction suspension followed by 
a plaster spica, both of which the patient boie badly, and later with a walking 
caliper, which the patient removed early against advice The course was 
characterized by a very slow union Blood Wassermanns were again nega- 
tne Patient refused spinal puncture Neurological consultation resulted in 
the same opinion as on previous admission Antiluetic treatment resulted in 
no effect on the course of fracture healing that could be determined The 
administration of calcium and irradiated ergosterol by mouth had no observ- 
able effect on the calcification process, nor on the blood phosphorus and 
calcium, vhich were normal throughout his course All the long bones and 
skull vere negatue on X-ray On the 2nd of January, 1929, the spica was 
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ienio\cd and a walking calipci applied On Mai eh 8 the patient was going 
about without the talipei because of his husincsb needs, diiving a car X-ray 
at this lime showed a laigc amount of callus spicad diffusely through the 
tissues with dccalcihcation of the shatt niaigins Theie w^as considerable 
defonniU due in part, at least, to the discauhng of his biace at too 
earh a date 

ilc was next admitted to the Fiactuie Seivice of the Hospital on July 3 
ot this }cai \\ hilc walking along the siiect he felt the left thigh snap, and 
iinincdiatcl} collajiscd XclniKsion X-ia\ showed a spiral fiacture of the 
upper third of the left femut dheie was consideiablc displacement with 
one and a half inches o\eiiiding lie was again treated by traction suspen- 
sion Iilood calcium and blood ]ihosphoius ha\e been normal On Sep- 
tember s It was noted In X-ia_\ th.it theic was no callus and that the shaft 
of the femur ajipeared porotic and that the cortices w^cie thinned A few 
da}s ago it was noted that .ilthough the X-iay of Octobci 27 noted the 
appearance of onh a \en slight amount of callus at the bone ends, clinically 
the union felt lairK rum l^e was theicfoic fitted with a cahpei, and is to 
be allowed to walk as soon as the opposite shoe is raised to allow' of locomotion 

Hiis ease is shown not as a lesult of fiactuic tieatinent, but because of 
its peculiar featuic"' of excessne fragihu of the bones, lelativc painlessness 
of iniur} and course 1101 mal blood chemisti}, 1101 inal seiology, and scant 
neurological findings In addition the pioblcm has to be faced as to how 
further snnilai catasiiophcs can he a^oldcd it that be possible 

1 K 1.. Tir II 



Tig lo — Witcnor posterior Met\ of supi icoiuhhr fnctinc shoe\ing displicement of loiiei fragment 

Tig II Mcts one month following injiirj Xotc callus formation in the periosteal tube and the 

ol)slniction lo complete flc\ion b> the lower end of the upper iragment 

SUPRACONDYLAR FRACTURE OF THE HUMERUS 

Du Funwuck BcuKitfAN said that at the joint meeting of the New ^oik 
Surgical Society and the Philadelphia Academy of Surgeiy in Philadelphia 
in 1926, Di DeFoiest Willaid piesented a boy who had sustained a 
siipiacondylai fiactuie of his humerus, the lower fiagment being disp ace 
posteriorly and upw^aid Union had occuired without the deformity being 
corrected, a new' shaft of the low'ei fonith of the humerus being 
within the peiiosteal tube which had been stiipped off the lowei end ot tne 
tippei fiaginent and latei, this portion of the original shaft had ecome 
absorbed, so that at the time the patient was presented, there was no 
deformity or interference with the function of the elbow 

The patient whom Doctor Beekman piesented showed a similar con 1 ion 
He was a boy who, at the time of the accident, Ma)' I 9 p 7 ' 
of age He had fallen, stiikmg his left elbow' upon the sicew'a v, ai 
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sustained a supiacondylar fiactuie of the left humeius The fracture line 
was transverse and the lowei fragment was displaced backward and upward 
(Fig 10 ) Because of the swelling of the soft tissue, immediate reduction 
and immobilization was thought to be inadvisable and the limb was suspended 
by adhesive straps applied to the foiearm Later, it was tound impossible to 
fix the lower fragments 

In three weeks’ time, it was noted that both flexion and extension at the 
elbow joint were much limited and that supination and pronation of the 
forearm were normal 

A rontgenogram of the elbow secured foui weeks after the accident, 
showed new bone formation in the periosteal tube (Fig ii ) 

Two months following the injury, full flexion was limited to ninety 
degrees and extension to one bundled and fifty degrees and the X-ray showed 
that the old shaft blocked furthei flexion of the elbow by impinging upon 
the coronoid process of the ulna (Fig 12 ) Y vear later the elbow had 
motion of eighty degrees flexion and extension less ten degiees of the normal 

Tic 12 Fig 13 



I It, 12 — Same as Mew in Tip: 2 si\ weeks following the injiuj Fuel of uppei fragment is becoming 

rounded oft b} absorption of the bone 

bio 13 — ^Two >ears following injur\ Flexion not obstructed End of upper fragment which formejf 

bon> block absorbed 

At this date the function is found to have increased, so that extension is 
normal in range and flexion is but slightly limited, the forearm being carried 
to a position forming an angle of thiity-five degrees with the arm There 
is no anatomical deformity and the X-ray shows that the bony block caused 
by the distal end of the upper fiagment has disappeaied that portion of the 
original shaft having been absorbed (Fig 13 ) Thus a year passed before 
the bone producing the block commenced to absorb 

Fractures about the elliow joint in adults in which complete reduction 
has not been obtained will invariably produce functional disturbances, but 
not so in the child It is surpiising to obseive the results of injuries of the 
lower end of the humerus in which it has been impossible to obtain a satis- 
factory reduction as the majoiit) of these patients attain normal function 
This case is presented as a ])lea for conseivative treatment in caring for 
fractures about the elbow in children The wwiter has seen patients with 
less deformity operated upon and in one instance osteomyelitis followed an 
infection of the wound producing a marked limitation of motion in the joint 
In the growing individual natuie tends to overcome deformities, consequently 
w e must bear this in mind and treat such cases conservatively 

Dr Charles L Farr considered this to be an excellent result He 
agreed with Doctor Beekman that it was wuser to leaAe these cases alone as 
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a lule, but occasional!) this pohc) was followed in latei yeais by veiy bad 
lesults and he nondeied if thcic wcie special indications when to and when 
not to intei fcic 

Doctor Bi:lkm\x lejoiiied that it was common to see adults with 
defoimit) resulting fiom fiactiiie in childhood but it w^as difficult to disclose 
the t)pe of mteicoiKhlai fiactuie the\ had had The speakei had a patient 
with a fiactuie ol the elbow m which the fiagments had been displaced 
respectively, laterall) and mesialh The child now has a defoimity although 
there is full motion 

ENTEROGENOLS C\S1 OF ASCENDING COLON 

Du Flnwkk HrxKMVN picsented a giil wdio had been admitted to the 
Children’s Surgical Sen ice ot Helle\ue Hospital Noxembei 15. 1927 She 
was live and a half ceais ot age She had alwa)s been wtH until the tw^enty- 
foiir hours hefoie admist,ion to the hospital when she w'as suddenly taken 
ill, complaining of a ciamp-hke pain which centeied m the light low'ei 
quadrant of the abdomen slie could not ^leep and she vomited seveial times 
These S)m])toms continued until the tune of admission to the ward Hei 
bowels had ino\ed the d.i) befoie and dm mg the moining of the day of 
admission She had passed no mucus 01 blood b) lectum She described 
the pain as being around and to the light of the umbilicus Hei temperatuie 
was one hunched and six-tenths and pulse one hunched and thnt)-four The 
lcucoc}te count was ele\en thousand with a diflciential count of seventy pel 
cent ])olymorphonucleai leucocytes 

The abdomen, on examination, was found to be soft, the anterior wall 
retracted and theie was no teiideiness to palpation Actue weaves of peristalsis 
could be seen and on paljiation. a fieeh mo^able slightly tendei, sausage- 
shaped mass was felt in the light low’ei qiiadiant This appealed to be the 
size of a hen's egg and mo\ed with the lespiiatoi) movements Dining the 
tw^enty-four houis that the patient was obseiied, wdnle m the hospital, her 
condition did not change d'heie was no fuithei vomiting and the bow^els 
moved again aflei an enema had been given 

The pi e-opei ati\ e diagnosis was a paitial intestinal obstiuction. thej^roba- 
bihties of it being an mtussuscejition The patient w^as operated upon twenty- 
four hours aftei admission, undei ethei aiiresthesia The abdomen was 
opened by a thiee-mch incision thiough the nght lectus muscle at the level 
of the umbilicus The tci mmal ileum wms found slightly distended and a 
mass about three to foui centimeties in diameter w^as found situated in the 
angle between the terminal ileum and the ascending colon It was so placed 
that It pressed upon the w^all of the ileum just ])roximal to the ileocsecal valve 
It was round, fieely movable and coveied woth healthy looking peiitoneum 
On paljiation, it gave the sense of containing fluid It appealed to be situated 
m the mesial wall of the ascending colon The ^leiitoneum over this mass 
was incised and an attempt w^as made to enucleate it In doing this the cyst 
ruptured, the contents being a thick, glaiiy mucus of a slightly yellow color 
The lining of the cyst w^as apparently normal intestinal mucous membrane 
which contained no folds Except foi the mucous membiane and the serosa, 
there were no other layeis to the wall of the cyst As the condition o le 
patient was not particularly good, the edges of the wall of the cyst were 
sutured to the edges of the paiietal peiitoneum Just as this procedme was 
finished, the child commenced to stiain violently undei its aiicesthetic an a 
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small amount of faecal material was forced from the colon through a small 
opening into the cyst 

Two days following the operation, the wound was dressed and faecal 
material was found coming from the wound A faecal fistula became estab- 
lished which failed to close spontaneously 

June 15, 1928, seven months after admission, the child was again 
anaesthetized and an elliptical incision was made about the mouth of the 
fistula and the skin edges of this flap were closed over it The abdomen 
was entered just mesial to the tract of the fistula The intestinal wall was 
clamped proximal to the opening of the fistula and the tract was divided 
with a cautery The opening m the gut was closed with two rows of sutures, 
its edges being invaginated The abdominal wall was closed about a cigarette 
dram The child made an uneventful recovery and was discharged from 
the hospital August 9, 1928, and since then has been well 

Doctor Beekman remarked that enterogenous cysts arise in a similar 
manner to congenital diverticulae of the intestines A few may be due to 
the obstruction of the opening into the intestine of a congenital diverticulum , 
a retention cyst Enterogenous cysts and congenital diverticulas result fiom 
the growth of a prolongation of the lining epithelium of the intestine, in 
the embryo, into the mesenchyme, where it becomes vacuolated If this 
prolongation of cells into the mesenchyme remains connected to the lining 
epithelium of the intestines, a diverticulum is formed If the group of cells 
becomes isolated m the mesenchyme, they produce a cyst Enterogenous 
cysts may he beneath the mucosa, the serosa 01 even isolated between layers 
of the mesentery These cysts contain elements of the intestine, whether 
they he in its wall or free in the mesentery and should be differentiated from 
those due to other causes, as the ones developing fiom the Wolffian bod}’’ 
and dermoid, parasitic and malignant cysts 

The wall of an enterogenous cyst always consists of mucosa and may 01 
may not have a muscular or serous layer Its contents are due to the secretion 
from the cells and are of a mucilaginous character 

Congenital diverticulas and enterogenous cysts may be situated at any 
point in the intestinal tract Diverticulas are particularly common in the 
upper portion, especially the duodenum The cysts are more often situated 
about the caecum and proximal part of the ascending colon 

Clinically, the cyst is often first discovered by producing symptoms of 
intestinal obstruction due to mechanical pressure, a volvulus or intussus- 
ception Occasionally they grow to enormous size 

An article on this subject with an exhaustive study of the hteratuie has 
recently been published in the British Journal of Surgery (vol xvii, 1929) 
by Arthur Evans, of Westminster Hospital, London 

ACUTE PERFORATED ULCERS OF THE STOMACH AND DUODENUM 
Dr Paul Dineex read a paper with the above title for which see 
page 1027 

Dr John A McCreer\ said that his experiences at BelleMie Hospital 
had very closel} paralleled the results shown by Doctoi Dineen He ajij^ie- 
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ciated paiticulrii ly the etnj^hasis that was placed on the value of the follow'^-up, 
iiot onl) w ith 1 cs^ai d to the physical condition, but also the mental and moral 
examination w Inch Doctoi Dmeen summed up in the word “coaching ” 
Alcohol had been moic of a factoi m the cases coming to Bellevue than m 
those piesented, many of the Bellevue cases giving a history of a few days 
to a w'cek piolonged alcoholic excess immediately preceding the perforation 
In about lO pei cent of the cases the peifoiation came out of a clear sky 
as the fiist symptom of ulcei, the lemaining cases having histones suggestive 
of ulcei \aiying in duiation fiom weeks to yeais 

As legal ds pioccduie. without question the fiist and most important is 
.minediate opeiation and closuie of the peifoiation, but Doctor McCreery 
did not agiec that nothing moic should be done in any case, as it seemed to 
him that if one felt that gastio-entei ostomy should be done for the cure of 
duodenal ulcei theic weic certain cases of pei f orated ulcer in wdiich it was 
indicated These seemed to him to be the cases in wdiich theie w^as a more 
01 less extensive aiea of induiation about tbe perforation, suggesting that a 
considerable amount of diseased tissue w'as still present, wdiile m other cases 
in w'hich one found an appaientl)'- normal duodenal w^all about the perfora- 
tion — in othei woids, complete destruction of the disease by the accident — 
closuie alone was all that w^as necessaiy Operative obstruction is rarely a 
leason foi gasti'o-ehteibstomy as this type of obstiuction usually disappears 
\eiy lapidl} On the Fust Division at Bellevue liospital 30 pei cent of 
the cases of jieifoiated duodenal ulcei had an immediate gastro-enterostomy 
done, as opposed to 10 pei cent of the gastric ulcei s In the latter it was 
done because of the feeling of the opeiatoi that theie had been interference 
wnth the lumen of the intestine Follownng these indications, secondary 
operation had been necessary m only four cases In one a gastro-enterostomy 
W'as done for recuirence of a duodenal ulcer after eight months In three 
a partial gastrectomy w'as done for recurrence of a gastric ulcer 

Recent foreign literature has emphasized the possibility or advisability 
of resection in these cases Doctor McCreeiy felt that indications for such 
a proceduie with a contaminated peritoneum w'ere veiy rare One such 
operation had been done on his seivice 111 a case m wdiich satisfactoiy closure 
of a large peiforation had been impossible because of extensive mduiatioii 
The result had lieen satisfactory but the procedure should, W'lth very rare 
exceptions, be condemned 

Dr Richard Lew'isohn remarked that Doctor Dmeen had said that 
many patients needed to observe a strict diet over a long period It is fair 
to assume that a number of such patients are still suffering from a chronic 
ulcer The opinion that perforation cures an ulcer m practically every case 
IS certainly erroneous One of the methods of treating chronic duodenal 
ulcer liy cautery-puncture is based on this idea It is very evident that a 
great many cases with ulceration of the wall of the duodenum cannot really 
be cured by an acute perforation, for in many cases one is dealing with a 
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double ulcer one in the antenoi and one in the posterior wall of the 
duodenum The ulcei on the anteiior wall perforates and is closed by suture, 
the ulcer on the posteiioi Avail, however continues to give symptoms 

The statistics of acute perforated ulcers, operated on during the years 
1915 to 1925 at Mount Smai Hospital, haA'^e been published by Doctor Sten- 
huck Doctor LeAVisohn stated that he had seen these patients in 1927 m 
order to find out hoAv many of the cases Avere perfectly Avell On re-examina- 
tion, Avhich Avas done very carefully by questioning the patient, giving test 
meals, taking X-iays etc, it Avas found that a great many of them had 
symptoms of persistent ulcei X-rays shoAved retention pockets 111 the 
duodenum and tenderness on pressure, pioving that the ulcerative process 
Avas still going on Doctor Dmeen had mentioned pyloric spasm Avhich he 
attributed to nervous upsets On careful examination, this symptom might 
he found to be due to a persistent ulcer 

Referring to Doctor Dineen’s report of tAventy per cent of absolute 
failures or incomplete cures Doctor LeAvisohn said that in the Mount Sinai 
statistics there Avere thirty-nine per cent failures That leads to the question 
Avhether one should not attempt more radical Avork at the time of operation 
In Germany and Austria surgeons performed partial gastiectomy as the 
primary operation hut the speaker believed that in the acute stage these cases 
should not he subjected to any radical procedure He believed it wiser to do 
as little as possible during the acute stage and observe the patients carefully 
for SIX months Then, if ulcer symptoms Avere still present or if they 
suffered from seasonal attacks these patients should be subjected to partial 
or sub-total gastrectomy The sj^eaker stated that unquestionably many of 
these patients are not permanently cured and that the acute perforation failed 
to cure the ulcer in a large number of cases 

Dr J William Hinton asked Doctor Dmeen Avhether he distinguished 
between gastric and duodenal ulcer He Avas in agreement as to simple 
closure giving good results lu the Gastro-Intestinal Clinic at Bellevue 
Hospital 201 cases of ulcers Avere under obserA’^ation In that group 164 
were duodenal twenty-seven Avith acute perforation, of these, seventeen had 
simple closure, seven pyloroplasty of the Horsley type, and three had closure 
plus gastro-enterostomy It is inteiesting to note that of the duodenal ulcer 
group five peiforated Avhile under medical treatment in the clinic, four of 
these cases never had surgery performed , and one had had an acute perfora- 
tion and recurrence of symptoms In this series thirteen were diagnosed by 
the operating surgeon as perforated gastric ulcer Of that group nine have 
been re-X-rayed and all had definite duodenal lesions , none had any evi- 
dence of gastric lesions Tavo Avere too recent to re-examine and tAvo failed 
to return for X-ray examination In folloAving these nine cases it Avas found 
that four needed subsequent surgery three for scar tissue obstruction of 
the pAlorus, one patient had gone five and one-half years following the first 
operation and the shortest case ten months 
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. Doctoi Dineen had stressed the fact that these patients have symptoms 
if not pioperly followed and m the Bellevue gioup theie were five cases 
tfiat had been opeiated on in othei hospitals m this city, one case having 
been symptom-fiee foi fifteen yeais befoie letiunmg for tieatment, the 
other cases ten, se\en, six and five yeais 

- Dr Charlhs E Farr icjioited the data foi peifoiated gastric and 
duodenal ulceis from the Fust Suigical oi Cornell Division of the New York 
Hospital, service of Doctoi Gibson 

Total numbei of cases was 139 of which eighty w^ere duodenal and fifty- 
nine were gastiic One hundied and thiity-three w^ere males, six 
were females 

The total opeiative moitaht} w'as 179 pei cent 

The number of cases wnthin the twelve-houi peiiod w^as iio, and within 
the eighteen-hour-period, five In this series theie w'^eie fouiteeii deaths 
or 12 I per cent mortality 

' In the next six-hour jieiiod, fiom eighteen to twenty-foui houis, there 
It ere nine cases wnth twm deaths 01 222 pei cent moitality All cases over 
tw^enty-foui houis m duration numbei eel fifteen, wnth nine deaths, the mor- 
tality being 60 pel cent 

It is Intel esting to note diow' closely these figui es resemble those given 
by Doctor Dineen This makes a total number of cases fiom the New York 
Hospital of 281 giving a moitahty percentage of almost exactly 20 per cent 

Their treatment of these cases is veiy closely similar to that of Doctor 
Dineen’s and the end-results closely apjiroximate his They aie possibly a 
little more opposed to pnmaiy gastro-entei ostomy — First, because it is 
exceedingly difficult to be sure that the gastro-enterostomy is needed Second, 
because there is a definite mortality for gastro-enterostomies in the hands of 
even the most expert suigeon Third, the results of gastro-enterostomies are 
not 100 per cent good They, therefoie, feel that a gastro-enterostomy is 
scarcely ever indicated in acute perfoiations The degree of occlusion of the 
pylorus must be judged by its condition before the closing sutures are placed, 
not afterward It is very improbable that a closure by sutures will persist 
We all know how extremely difficult it is to dose the pylorus by opera- 
tive procedure 

Dr Robert T Morris emphasized twm points, one practical and the 
other theoretical Nothing was said m the paper about patients m shock or 
bad condition when first seen In those cases one should not stop even for 
simple suture but make immediate incision, put in a dram, do nothing more 
and discover how surprisingly many wnll recover from a ten-minute opera- 
tion particularly if this is followed by the Ochsner starvation treatment As 
to the theoretical point, it was a source of wonder to Doctor Morns that 
Rosenow’s theory of elective affinity foi toxins w^as not held in greater 
respect It gives a working theory for duodenal and gastric ulcers If there 
IS toxic blocking of any terminal arterj'^ the circulation is shut off That 
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area representing the terminal artery is then exposed to bacterial and diges- 
tive processes There may be overaction of antibodies With that in mind, 
why may one not have a clear enough picture of the etiology of duodenal 
and gastric ulcer? There is little m3'stery above their occurrence so far as 
Doctor Morris looked at the matter 

Dr Ralph Colp reported thirty-foui cases of perforated duodenal ulcers 
from the surgical service of the Beekman Street Hospital Two-thirds of 
these were gastric m origin, and one-third duodenal, and all occuri ed m males 

The patients were operated as soon as possible after admission and the 
surgical procedure in all was that of simple closure of the perforation It 
was felt quite strongly that this was all that was necessary inasmuch as the 
chances of narrowing either the duodenum or pylorus to such a degree that 
an acute obstruction would lesult, was almost impossible, and even if this 
untoward complication should occur, gastro-enterostomy could always be 
done within twenty-four hours In addition, it has been shown that gastro- 
enterostomy is often accompanied by subsequent gastro-jejunal ulceiation, 
some clinics leporting this complication as high as 33 per cent 

Intra-pentoneal drainage was never employed, and m a few selected cases 
a piece of rubber dam was placed down to the peritoneum to take care of 
possible abdominal wall infection 

While a great majority of these cases were done within an eight-hour 
period, there were several which were operated as late as twenty-four hours 
after perforation 

In this series of thirty-four cases, there were two deaths, making a 
mortality of 6 per cent One of these patients died from a spieading 
peritonitis, and the other, although operated under spinal anaesthesia, died 
within twenty-four hours from an acute collapse of the lung 

Doctor Dineen, in closing the discussion, said that his paper represented 
the experience of the men on the Second Suigical Division of the New Yoik 
Hospital He knew that many excellent surgeons w'^ere doing gastro- 
enterostomies and publishing splendid results He considered that Doctoi 
McCreery had summed up the subject very well and his indications would 
cover almost any case As to Doctor Colp’s remarks. Doctor Dineen felt 
that his mortality of 6 per cent was remarkable As to the question of 
drainage, he drained through the peritoneum wheie there was an excessive 
amount of fluid, but ordinarily drainage was done down to the peritoneum 
A.S to Doctor Morris’ point regarding shock, most of these patients when 
admitted are suffering wuth an acute peritonitis and naturally the treatment 
of shock must be considered His owm impression was that in these acute 
perforations the initial condition is not w'hat is generally thought of as shock 
It IS rather an acute inhibition Regarding the theoretical point, Rosenow’s 
theory is a very important one and has received much consideiation but as 
to the exact etiology the speaker knew nothing Regarding Doctor Hinton’s 
observations as to the difference between duodenal and gastric ulceis, Doctoi 
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Diiieen said lie had Ined to make this diflferentiation m a previous study 
Most of the perfoiations took place m oi about the pyloric vein but with 
the acute inflammatoiy leaction it was haid to say which side it was on 
About foul of the duodenal ulceis to one of the gastric had been the approxi- 
mate obseivations As to lecurrence of symptoms, it was questionable if 
anyone was evei leally cuied of gastric or duodenal ulcer, it was probable 
that they need alvays to be under tieatment Regarding Doctor Lewisohn’s 
suggestion as to the gastiic symptoms lasting a long time, and the question 
of diet, Doctoi Dmeen believed these patients must always be kept undei 
obseivation He remembeied a case of Dr Charles Peck, free from 
symptoms foi eighteen years and then ie-02Derated As to the follow-up of 
these cases the} do have definite spasm which disappears a little later As 
to whether this is jDyloric sjaasm oi a nervous symptom is not known, they 
have been ofiteied suigeiy but have refused As to lesection Doctor Dmeen 
had no expeiience Di McCi eery’s remaiks were very interesting and 
Doctoi Dmeen believed that duodenal ulcer with excessive obstruction of 
the pylorus was an indication foi gastro-enterostomy Regarding Doctor 
McCreery’s obseivations on the i elation of alcohol to these perforations, 
Doctor Dineen’s experience had been the exact opposite inasmuch as few of 
his cases of peifoiated ulcer gave an alcoholic history 
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TRAUMATIC ANEURISM OF THE SHBCIAVIAN ARTERY 


WITH COMPLETE BRACHI4L PLEXUS PARALYSIS 




/ 


The following case is of interest because of the comparative rarity of 

traumatic aneurism of the 
' subclavian artery and the 

subsequent pressure 
\ paralysis of the brachial 

plexus 

J S , a negro boy of 
eighteen, was first seen April 
15, 1924 His complaint at 
that time was inability to use 
his right arm and hand Two 
weeks previously he had been 
stabbed in the right side of 
his neck with a knife The 
wound, which was 2 cm long, 
was located just above the 
middle of the clavicle At 
the time of the injury the 
wound bled profuselj, but the 
haemorrhage was controlled bv 
pressure and b> suturing the 
skin Twentj-four hours later 
a numbness was noticed in 
the hand, and in forty-eight 
hours the arm, forearm and 
hand were numb and 
paralj'zed 

Examination showed a 
complete sensorj and motor 
paraljsis of the whole right 
upper extremitj , except for 
an area of normal sensation 
over the shoulder cap and an 
ab'litj to partially externalh 
rotate the arm The ivound 
in the neck was well healed but directU beneath it an expansible tumor about 3 cm m 
diameter could be felt A distinct SAStolic thrill and bruit could be detected over the 
tumor The blood pressure in the two arms was the same, sjstohc 115, diastolic 85 

It was belieied that an aneurism of the subclavian arterv was present and that the 
parahsis of the upper cxtrcmlt^ was due to pressure, since the latter did not appear 
until twentA-four hours after the injurA and w'as progressive rather than abrupt, as 
would ha\e occurred m case the nerics of the plexus were severed 
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Fig 1 — UiaMing slioning the nnetinsm in the second portion 
of the subclat lan arter> The nei \ es of the brachial plexus are 
shown stretched across the sac Exposuie was obtained bj remoial 
of the claticle and diMsion of the sternonnstoid and oinohjoid 
muscles Insert shows method of obliteration of the aneurism 



ANEURISM OF SUBCLAVIAN ARTERY 


Operation was performed 
under ether anesthesia May 
6, 1924, five weeks after the 
injury An incision was 
made over the clavicle and 
the middle three-fourths of it 
removed Another incision 
was made upward from the 
clavicle along the posterioi 
border of the sternomastoid 
muscle Skin flaps w ere 
raised and the deep fascia of 
the neck incised The sub- 
clavian arterj and vein w^ere 
identified and the aneurism 
was found arising from the 
artery at the outer border of 
the anterior scalene muscle 



Fig 20 and b — The patient two jears after operation, show 
mg noiinal musci.Ht deielopniei’t of the light e\treiTiit> and nor 
inal nioicmcnts 


The three trunks of the brachial plexus, which were 



stretched tightly across the 
aneurism, w^ere dissected free 
from it The anterior sca- 
lene muscle W'as retracted 
mcdialh in order to reach the 
second portion of the sub- 
clavian artery, wdi ch was 
then ligated wnth heavy 
braided silk The artery w'as 
ligated distal to the aneurism 
in the same manner The 
sac was opened and the 
wound in the arterj, about 
T 5 cm long, disclosed An 
obliterative ancunsmorrhaphj 
W'as then done wuth mter- 
i upted sutures of fine silk 
The transvetse cervical and 
transverse scapular arteries 
were encountered as they ran 
across the brachial plexus 
and care was taken not to 
injure them since the main 
anastomotic circulation w'as 
earned through them The 
trunks of the brachial plexus, 
which w'ere held aw'ay from 
the operative field, w'ere 
replaced and the wound 
closed wuthout drainage 


Following the operation, 


there was an obliteration of 



the brachial and radial pulse. 


uuL uic dini diiu nano re- 
. mained w'arm and well nour- 

ished Within two weeks there was a return of sensation over the thumb and radial side of 
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the arm and hand, and in three weeks sensation throughout the extremity was practicall} 
normal In four weeks, motion returned in the biceps, followed shortly by motion m the 
triceps and extensors and flexors of the wrist and fingers Motion returned last to the 
lumbrical and interosseous muscles, but within a jear all motion was normal The loss 
of a greater portion of the clavicle caused no disabilit either in motion or strength 

Comment — Complete sensory and motor paralysis of the upper extremity 
due to pressure of traumatic aneurism of the carotid artery is unusual and 
following injury is usually incorrectly diagnosed as a primary nerve lesion 
In this case the onset of the paralysis, twenty-four hours after injury, indi- 
cated that neive lesion was due to pressure rather than actual interruption 
Sensation was inter feied with first and was the first to return after release 
of pressure The lower trunk of the jfiexus was first afifected, and since 
subjected to the most trauma by leason of its position, was the last to return 
Removal ot the greater poition of the clavicle had no appieciable effect on 
either motion or stiength of the extremity 

Daniel C Elkin, M D 
Atlanta^ Ga 

From the Department of Surgerj' of Emory University 

TRAUMATIC RUPTURE OF HYDRONEPHROTIC lODNEY 

In 1927 Herman^ reported a case of “Ruptured Hydionephrosis ” He 
demonstrated a rent m a hydionephrotic sac by urography, and considered 
his the only instance of preoperative urological diagnosis of this condition 
Because of its rarity and interest the following case is published 

R M , age eighteen, was referred by Dr Bruce Brockway, of Toledo, Ohio, with 
the following history About four o’clock on the afternoon of February 2, while coasting, 
the patient fell from a sled and struck his left side against a concrete block He was 
taken to his home in a semi-dazed condition He complained of severe pain in the 
upper left portion of his abdomen About an hour later he urinated bright red 
blood He was immediately taken to The Flower Hospital His past medical history 
was negative except for the usual diseases of childhood, including scarlet feyer, and 
the fact that as long as he could remember he would have occasional attacks of 
slight pain in the left portion of his abdomen Examination of his urine was always 
reported to be negatne, with the exception of one instance five years ago when albumin 
w'as found, and he had had no urinarj sjmptoms His family history was negative 

Examination at the hospital revealed the following The patient was a young boj 
apparenth in some shock The mucous membranes were blanched, the lungs normal 
to auscultation and percussion, the heart sounds normal The pulse was 80, blood 
pressure 100 s^stollc, 80 diastolic There was some rigidity and tenderness of the 
upper left portion of the abdomen, also tenderness in the left costo-vertebral angle 
There was a suggestion of a mass in the left lumbar region It was impossible to 
determine the presence of fluid in the abdomen The liver and spleen were not palpable 
The external genitalia were normal A small catheter w’as passed into the bladder 
and almost pure blood obtained Because of this it w'as thought best to cystoscope 
the patient 

At 8 pm of the daj of the injur\ a small size cjstoscope was passed easily into the 
bladder The bladder w all appeared normal throughout The right ureteral opening was 
normal, and clear spurts of urine were seen to issue from it The left ureteral opening 
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was very small, and seveial bloody spurts appeared from it A small catheter was passed 
up the left ureter without difficult}" From this verj bloody urine was obtained Fifteen 
c c of a 12 per cent sodium iodide were injected gently into the catheter The resulting 
P3'elogram had the following appearance The ureteral catheter made a direct turn back 
upon itself in the lower portion of the ureter The uretei throughout was markedly 
widened and tortuous The lower calyv uas partially filled and there was considerable 
amount of the iodide solution extravasatmg about the kidney 

Following cystoscop}" the patient seemed to be m good condition Four boms later 
he was reacting nicel}" from shock On the following day he was quite comfortable, and 
his pulse was good Examina- 
tion of the blood at this time 
showed the hemoglobin to be 
55 per cent , red blood count 
2,850,000, white blood count 
1 5-300, with 87 per cent poly- 
morphonuclear leucocytes, and 
blood urea nitrogen 17 mg for 
100 cc of blood The urine 
obta ned from the left kidnej 
showed very man} red blood 
cells, five to ten white blood 
cells per high power field, and 
a culture show'ed no grow"th 
The following afternoon the 
patient developed severe pam 
in the left side of the ab- 
domen Dullness could be 
elicited m the left flank, w'hich 
w'as not movable on tilting the 
abdomen A tender mass 
could be palpated in the left 
iliac fossa, and there w"as an 
increase in the tenderness of 
the perirenal space There 
w"as no acceleration of the 
pulse rate, nor drop m the 
blood pressure 

It w"as considered at this 
time that the patient was suf- 
fering with a recurrence of the bleeding, w'lth an extension of the blood downward behind 
the peritoneum tow^ards the pelvis A diagnosis of ruptuie of an old hydronephrotic 
kidney, with hfemorrhage and extravasation of urine, w'as made, and operation performed 
immediatel}" Under gas ox}gen anesthesia a large left kidney incision was made accord- 
ing to the method of W J Mayo, exposing the perirenal capsule All of the tissues were 
oedematous The fatt} capsule w"as incised and a large amount of blood gushed into the 
W'ound The renal pedicle was secured wuth the left hand after fracturing the twelfth rib, 
and a large pedicle clamp applied The kidney w'as then seen to be markedly enlarged, and 
severely lacerated through its mid portion The pedicle was then severed and the kidne} 
removed Three cigarette drains and a strip of iodoform gauze w"ere used for drainage 
The wound was closed with running sutures of catgut The patient left the operating 
room m fair condition The pedicle clamp w'as loosened on the fourth da} and removed 
on the fifth 

The pathological report w'as as follow's Specimen consists of several large pieces, 
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the total weight being 430 gms Cut surface presents an honey-comb appearance, there 
being several large cysts surrounded by very thick fibrous tissue There are quite a few 
hiemorrhagic areas The cysts contain, in addition to pus, some more or less necrotic 
kidnev tissue Pathological diagnosis Old hydronephrosis with fibrosis and degeneration 
of parenchyma Traumatic rupture of kidney Pyonephrosis 

On the day following operation the patient’s condition was good, temperature 100, 
pulse 90, respiration 18, with urine containing albumen, but negative for pus or blood 
All drainage was removed by the tenth day February 16, 1929, the hemoglobin was 
52 per cent, red blood count 2,670,000 There was an afternoon rise of temperature to 
about loi Drainage from the wound was sero-sanguinus By March 16, 1929, the wound 
was almost healed, and the patient was walking about and feeling much stronger The 
hemoglobin was 60 per cent , red blood count 3,040,000, blood urea nitrogen 14 mg per 
100 c c The patient was discharged from the hospital On August 20, 1929, he felt well, 
and had no urinary symptoms He was able to carry out his usual work without fatigue 
His weight was 150 pounds (weight before injurjq 148 pounds) The urine examination 
was negative except for an occasional white blood cell The blood urea nitrogen was 
12 mg per 100 cc of blood 

The advisability of urogiaphy in rupture of the kidney or ureter is ques- 
tionable In this instance no harm could be tiaced to it, and the pathological 
condition was ascertained before operation If the rupture was known to 
extend into the peiitoneum, uiography would seem to be contra indicated 


James A H Magoun, M D 

Toledo, OJno 
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A SUBCUTANEOUS FASCIAL STRIPPER 
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Fig 



In recent yeais living fascia has been used increasingly in a vaiiety of 
operations Seveial yeais ago the wiiter was told that fascial strips foi use in 
hernial repaii could be ob- 2 mm 2 mm 10 mm 

tamed by means of the fi ^ iQ 

j\I a y 0 sti ippei Eftoi ts i 

made with this mstiument 
resulted so uiisatisfactoiily 
that It was detei mined to 
make a special instrument 
somewhat on this principle 
which would give ade- 
quate strips for use m any 
desired surgical piocedure 
On this account a fascial 
stripper was made that has 
been used by vaiious sur- 
geons on different services 
of Belle^ue Hospital with 
satisfactoiy lesults The 
instrument is made with a 
long handle like a vein 
stripper The lumen is, 
howevei , rectangulai The 
edges of the lumen aie 
sharp, except the posterior 
one The stnppeis are 
made with different sire 
luniena The smallest size 
will cut adequate strips for 
the fascial repaii of any 
hernia The medium size 
will cut a strip which can 
be divided longitudinally 

into about three strips of lequisite width as a rule 
strippers are as follows 

Over length 

Length not mduchng handle 

Size oi openings 
Small 
Medium 
Large 



The illusti atioii shows thiee different sized strippers 

The measuiements of the 

14!^ inches 
934 inches 

2 -v 10 mm 
2 X 19 mm 
2 X 25 mm 
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The width of 2 mm is just sufficient to accommodate tlie thickness of the 
fascia lata 

The method used by us has been as follows A small transverse incision 
IS made on the outei femoral region just above the line of the knee-joint and 
the iho-tibial band is exposed Its outer and inner surfaces are cleaned of 
attached tissue and, with a knife, strips of 10 mm or 19 mm wide are started 
if either the small 01 medium strippers are used These strijDS are dissected 
toi about 3 01 4 cm of their length and are then threaded thiough the appro- 
priately sized stripper A Kockei clamp is used to hold these thieaded ends 
and the stripper is pushed upward along the outei thigh foi the lequired 
length A longitudinal small counter incision is made down to the fascia and 
after it is severed transveisely it can be drawn by the Kocker clamp through 
the lower wound Any number of strips can be obtained in this way The 
advantages of this method are obvious 

It makes it possible to do away entirely with the surgical assistant 
employed in the older method of obtaining these strips It makes the pro- 
cedure relatively minor It cuts down the opeiating time It gives the 
patient two small scars, a lower tiansverse and an upper longitudinal instead 
of the usual long unsightly scar It 1 educes the possibilities of infection 
because of the above factors 

The instruments are made George Tiemann & Company, New York, 
N y 

Roderick V Grace, M D 

of Neiv Yo}k, N Y 

Assistant Attending Surgeon, Bellevue Hospital 

CARCINOIMA OF THE APPENDIX >= 

Carcinoma of the appendix is not a great rarity, but it is a condition that 
occurs with such relative infrequency, that one is warranted in reporting a 
case The incidence of occurrence is varymgly stated, but the average of 
several statistics studied is o 39 per cent of all appendices removed It is 
usually an accidental jiathological finding and is removed in the course of 
a laparotomy performed for some othei reason 

The cases reported in this papei show atypical clinical pictures of appen- 
dicitis and a differential diagnosis was quite difficult 

C \SE I — C F , white, female, single, age twenty-three years, was admitted to 
the New \ork Post Graduate Hospital March 13, 1929 Her chief complaint was 
indigestion, characterized bj nausea, but no vomiting, and pain in the abdomen 
localizing Latterh the attacks have occurred wuth greater frequency and intensity 
There has been some d\suria, but no hematuria 

Her temperature w'as 99 Pulse — 90 She w'as thin and poorly developed The 
onh noteworth^ fact was some tenderness low down in the right lower quadrant, below 
McBu^ne^ s point There was no hernia Some right kidney tenderness No vaginal 
examination Re ctal examination negative 

* I'rom the Surgical Scr\ice ot Dr Charles Gordon He\d, New York Post Graduate 
Medical School and Hospital 
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All X-ra\ showed at the level of the lumbo-sacro jomt about 6 cm to the right 
of the median line a shadow cm m its long diameter, and i cm m width, of rough 
and iriegular appearance The absence m the history of hematuria or renal colic caused 
the shadow to be construed as that of a calcified lymph node, and not ureteral calculus 
Opctaiion — (b\ Dr Moolten) Maich 15, 1929 

The abdomen was entered through a right paramedian incision The appendix was 
congested, tumefied, and wrapped in oinentuni Ihe adhesions separated easily, indicat- 
ing a recent inflammatori process A tvpical appendectomy with inversion was per- 
formed, and the abdomen closed without drainage 

On section, the tip of the appendix appeared to be calcified to the extent approxi- 
mateh of the si7c of the 

- 7 - -' J- 

X-ray shadow The rest of ‘ > - -- - - . — -■<!■ - v.„ 

the mucosa was thickened and 
necrotic 

Rtpoit of Tissue Ex- 
auunation (In Dr Nicholas 
N Alter Lab No 10965- 
38S81) 

Appendix measures 4 cm 
ill length It has been opened 
and measures 2 cm m width 
The w'all is greath thick- 
ened and averages 8 to 9 cm 
m thickness The distal end 
consists of several jcllowish 
gra\ rather firm nodules 
w'hich measure from 5 to 12 
cm in diameter The serosa 
contains a few’ fibrous tags 
M tci oscopic — Section 
through the tip of the appen- 
dix shows the mucosa re- — _ 

placed bj an cpithel al grow'th 














pjQ j — Csicuionia of appendix, xtrmiformis Case I ) 


W'hich is arranged m irregu 
lar strands, some places 
resembling glandular tissue 
There is an occasional mitotic 
figure seen In one place a 
few strands of epithelial 
growth are seen m the mus- 
cular tissue but m most parts of the section the growth seems to be Iim-ted by the 

musclaris muscosa 

Sections from the lower portion of the appendix show some remaining mucous mem- 
brane which IS lined by high columnar epithelium, but there are numerous old ulceratec 
areas which are partially covered by regenerated epithelium Beneath this, some o d 
granulation tissue can be seen and in areas there is rather rich in '' ' 

lymphocytes and plasm cells The subrrucosa is greatly thickenec an ro ic 
inflammatory infiltration extends entirely through the muscular layer an t le serosa w nc 
IS markedly thickened and shows rather rich mflammatorj infiltrations lere 

numerous congested blood vessels in the serosa 

Diagnosis —Carcmoid of appendix wnth chronic inflammatory changes 
Note— T his is a benign tvpe of epithelial growth w’hich does not c 

metastasize 
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Case II — A thin, poorlj developed white woman, mained, age twent3-fi\e \ears, 
was admitted to hospital on account of pain in right side w'hich had been more or less 
constant for one jear Occasional indigestion and vaginal discharge since onset of pain 
Loss of weight probably due to failing appetite For past two w’eeks pain has been worse 
and she has not been able to w'orL Except for tonsillectomy five 3^ears ago, her past 
history is not significant Menstruation has been regular in occurrence, but during the 
past year has tended to be more copious in amount, and has changed from a four to five 
day duration Her temperature was 98 8 Pulse — 80 

Abdominal examination revealed some tenderness over ;McBurne3’s point Vaginal 
examination Retroversion of uterus Rather copious mucoid discharge Smear did not 

reveal any Neisserian organ- 
ism Extreme tenderness m 
the right fornix 

Opeiatioii — (B3" Dr 
Moolteii), at the N Y Post 
Graduate Hospital, April 23, 
1929 After dilatation of 
cervix and curettage the ab- 
domen was entered through a 
low median incision The 
appendix was found enmeshed 
m tortous adhesions causing 
the appendix to spiral around 
Itself Other adhesive bonds 
firmly bound both to the 
omentum and the fimbriated 
end of the tube The tube 
Itself was m’ldl3 congested 
There was a small cyst of 
Morgagni The right kidney 
was lightly enlarged and the 
gall-bladder normal to pal- 
pitation Her C3St of Mor- 
gagni was removed The 
appendix was freed from its 
adhesions and the adjacent 
fringe of omentum resected 
because of its fibrous attach- 
ment in the pelvis A typ cal 

„ „ t „ appendectomy with inversion 

Fig 2 — Circinonn of appendiv veimiformis (Cise I ) 

W'as then done and the ab- 
domen was closed without drainage The tip of the appendix was noticed to be bulbous 
and hard 

Rcpoit of Tissue E\aiiuua,iou — (B\ Dr Nicholas M Alter, New York Post 
Graduate Hospital — Lab No 1C825-39411 ) 

Appendix measures 7 cm in length The tij is swollen and covered with a great 
deal of luemorrliage The tip measures 12 cm m diameter On section of the lower third, 
the mucosa is lifted m thick folds and has a light 3 ellow appearance The wall is uni- 
formlv thickened, although the muscle laver seems to cover the growth The serosa 
above it is somewhat congested The mucosa above the poLpoid growth is smooth and 
soniewhat swollen It is covered with some hemorrhagic mucus 
There are no ciirettiiigs with the specimen 

l/itioico/’if — Section of appendix shows part of the glandular lining of the appendix 
III transition to an epithelial growth which consists of small dark cells arranged 111 small 
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groups Thcj seem to extend to the nnisclc layet uniformly One section, howevei, shows 
some imasion of the muscle tissue The nests of crithehal cells aie surrounded by 
hniphocitcs The sui rounding stroma also contains numeious blood vessels and lymph 
\cssels In some of the nests, glandular arrangement is suggested In other portions 
the cells are more elongated 

Diagnosis — Carcinoid of appendix 

NoTt, — This IS a t\pical case of the benign t\pe that is also called “endothelioma” 

Comment — Caicinoma of the appendix is a distinct clinical entity It 
occurs most often at the tip and is always benign The lack of malignancy 
IS obvious as metastasis does not occui In many cases, the origin has been 
demonstrated to be not fioin the epithelium at all. but from blood vessels 
This nould constitute, actually, a benign endothelioma 

There is anothei t}pe of case in which a malignant tumor occurs at the 
proximal end of the appendix This is not, strictly, a carcinoma of 
the appendix, but finds its oiigin in the ciecuin oi ileocecal valve 
These tumors inetastasi/e and dcinonstiate all the chaiacteiistics of othei 
intestmal,,mahgnancics 

Rvlpii R jMoolien, M D 
Neiv Yoik City, N Y 

FRACTURE OF THE CORACOID PROCESS OF THE SCAPULA 

Case Report— M rs E C was referred bj Dr T D Bourdeaux July 24, 1929, 
for treatment of an mjur\ of the left shoulder sustained tuenty-four hours previously m 
an automobile accident Ex- 
amination re\ealed slight lac- 
erations of the right leg and 
the injurj to the left shoulder 
which IS here described The 
left arm was held firmlj to 
the side, with the forearm 
flexed, by the right hand and 
arm Constant pain in the 
shoulder had been experienced 
since the injur}" and motion 
of the arm m any direction 
caused great pain There w'as 
some sw"elling of the infra 
clavicular, the acromial and the 
deltoid regions of the shoulder 
and pressure over the acro- 
mial and mfraclavicular re- 
gions caused severe pain 

X-ray of the left shoulder 
(Fig i) showed a deformity 
of the coracoid process of the 

scapula with evidence of a , 1 1 „,i 

fracture at the base of the coracoid The base of the coracoid w as disp acec iipw arc 

the tip of the coracoid pulled dowuiward and forward 

A plaster spica was applied to the shoulder, extending to the mttacarpopi. 
geal articulation, wuth the arm abducted and rotated inward, the orcarm c c 

1113 




BRIEF COMMUNICATIONS 


angle of ninet3 degrees, and the thumb pointing toward the nose After the application of 
the bandage the pain in the shoulder was relieved The plaster was allowed to remain 
for four weeks, at which time baking and massage was instituted and active motion 
encouraged Examination at the end of six weeks showed good union with no limita- 
tion of motion in an} direction 


Discussion — Veiy little has been written on coracoid fractures In a 
review of the literature since 1919 no articles on this subject were found 
However with the increasing number of automobile and industrial accidents 
this fracture evidently occurs more frequently than is presently supposed 
and much oftener than is recorded in the literature 

Ehason mentions coracoid fractures as follows “The coracoid has been 
reported broken but rarely, and then usually as a complication Musculai 
action has caused it The diagnosis is confirmed by the rontgen-ray Treat- 
ment IS best with the Velpeau bandage Fractures of the coracoid 

process, if uncomplicated, are very difficult to interpret The stereoscope is 
indispensable here ” 

It IS to be remembered that the tendons of origin of the shoit head of the 
biceps and the coracobrachiahs are attached to the tip of the coracoid process, 
the actual tendon of the biceps passing deep down between the flexor and 
radial groups of muscles being inserted into the tubeiosity of the radius 
The coracobrachiahs is inserted into the anteiior and internal surfaces of the 


humerus at about its middle, and into the internal intermusculai septum 

In view of the anatomy involved, and since in my case pain, which was 
an important factor, was almost immediately relieved by the immobilization 
in the plaster, it appears to my mind that these fractures are best treated by 
a plaster spica of the shoulder applied Avith the arm abducted and rotated in- 
ward, the forearm flexed at a ninety degree angle and the thumb pointing 


toward the nose 


Leslie V Rush, M D 


of Mciidian, Miss 


GAS GANGRENE OF THE ABDOMINAL WALL FOLLOWING 
GANGRENOUS APPENDICITIS 

Gas gangrene of the abdominal wall is an extremely lare condition and 
on account of its rarity and of its very serious nature a fatal case is reported 
in this communication 

Gas gangrene is produced clinically by several of the anaerobic organisms 
very often mixed with streptococci, but the Bacillus aerogenes capsulatus or 
Bacillus welchii is perhaps the most important Infection of traumatic 
wounds by the Bacillus welchii is not rare, particularly in the agricul- 
tural districts, and of course during the World War it was not an 
unusual complication 

IMost of the infections with the anaerobic organisms following abdominal 
operations are the result of the presence of the organisms in the pathologic 
process or due to its presence in the intestinal tract and not due to any 
contamination from w ithout as are those following the traumatic cases 
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It has 1)een shown that the Bacillus welchn is quite a common inhabitant 
in the intestinal tiact and, in fact, the organisms have been found m the blood 
of patients who did not show much clinical evidence of having a septicemia 
except for a clinical picture simulating that of pernicious anaimia ^ Several 
investigators have shown the piesence of the Bacillus welchii in quite a high 
percentage of appendiceal abscesses, Welch,- Flexner.^ Wright- and 
Stokes - finding it in 22 per cent of the peritoneal exudates following peri- 
tonitis which the}’' examined Butlei ^ was unable to demonstrate the 
Bacillus welchn in his bactei lological studies These included studies of 
appendices removed at opeiation, appendiceal abscesses, studies of large gut 
and ileum, and studies of fiee pus in the peritoneal cavity Many of the 
cases reported as gas gangiene or emphysema of the abdominal wall were 
not checked by bactenologic studies of the wounds, nor by blood cultures 
Consequently, it is difficult to get from the literature, a true picture of the 
frequency or com se of gas gangrene produced by an anaerobic organism 
Despite the wide divergence of data it is quite apparent that the Bacillus 
welchn is an inhabitant of the intestinal tract m a small percentage of people 
and occasionally asserts itself as the cause of a pathological process Just 
why this organism suddenly becomes so virulent is amazing, particularly in 
view of the fact of its widespread distribution It has been recognized for 
a long time that it grew anaei obically on gangrenous tissue and it is logical 
that the gangienous appendix otfeis an ideal culture medium for its growth 
Acute gangrenous appendicitis is perhaps the most frequent abdominal con- 
dition following which the Bacillus welchn manifests itself in the form of 
gas gangrene, but gas gangrene has been reported as a complication following 
operations for perforated gastric and duodenal ulcers, following cholecys- 
tectomy, following enterostomy and following criminal abortion 

In reviewing the cases of gas gangrene following operations for gan- 
grenous appendicitis, it is quite evident that there are two types of cases, one 
with the process a localized one, and the other one a localized infection with 
a general septicemia It is hard to gather fiom the literature how many of 
the cases leported had a septicemia, as the blood cultures are not reported, 
but it IS quite probable that the fulminating type going on to rapid death is 
accompanied by a blood-stieam infection of the Bacillus welchn This was 
true in the case reported below and in leviewing this case it is quite evident 
that the man had a blood-stream infection from the beginning of his illness 
If the condition is localized in the abdominal wall the treatment consists 
of wide and multiple incisions over the site of the involved region, combined 
with the administration of Bull’s serum, but in the fulminating type, such as 
reported below, apparently any method of treatment is futile This patient 
showed evidence of a profound toxemia from the very first and the sub- 
cutaneous oedema first appealed in the axilla, both of which were evidence 
of a blood-stream infection, or, at least, of a generalized infection 

It should be emphasized that gas gangrene of the abdominal wall does 
lespond to wide incision and drainage in enough cases to warrant this radical 
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]5ioceduie, piovided of course the patient’s general condition will permit of 
the tieatinent The extent of the infection is the determining factor in the 
prognosis Ochsnei reports a case which lesponded to wide incisions of 
the abdominal wall and treatment of the open wound with Dakin’s solution 
Butlei ^ lepoits two cases, one recovering after wide drainage of the abdomi- 
nal wall, and the other teiminating fatally in ninety-six hours Baldwin and 
Gilnions^ in 1927 collected eleven case reports of gas gangrene following 
gangrenous appendicitis, but the mortality of these cases is not given 

Case Report — The patient, a man sivty-one years of age, was seen at 10 P m 
June 29, 1929, in consultation with Doctor Savage At this time the following history 
was obtained The patient, an office man by occupation, had enjoyed fairly good health 
except for several attacks of dizziness and headache which were attributed to high blood 
pressure He had had repeated attacks of right-sided abdominal pain which had been 
diagnosed as renal colic 

Piesent Illness — The present illness began twelve hours before patient was seen 
by me, at which time he was seized with a severe abdominal pain, mostly in the right 
lower quadrant and in the right back This was accompanied by nausea and vomiting 
There had been moderate constipation prior to this attack The patient was seen shortly 
after the onset of the illness by Doctor Savage, who on examination found the patient’s 
pulse and temperature normal, with some abdominal tenderness but the tenderness was 
chiefly in the right flank Eight hours after the onset of the attack the temperature was 
101° and the pulse 100, and the pain was worse m the right flank The nausea had 
persisted At this time a urine examination showed the urine negative except for a 
slight amount of albumin, and the white blood count was 16,000 The patient was then 
sent to the hospital, at which time I saw him and the following was noted 

Physical E'laiiiiiialion — The patient was a rather obese and plethoric man Tem- 
perature loi 5°, pulse 100, blood pressure 160/80 The general physical examination 
was essentially negative except for moderate cyanosis The abdomen was distended 
and there w'as extreme tenderness on pressure accompanied by muscle spasm over the 
right lower quadrant and right flank No masses were made out Peristalsis was 
diminished but present to some extent The diagnosis of acute appendicitis with which 
the patient was sent to the hospital was confirmed and immediate operation advised 
and done 

Opciation — Under spinal amesthesia a McBurney incision, quite lateral, was made 
and the appendix was found to be retrociecal in position, gangrenous and quite adherent 
to the parietal peritoneum and ciecum b3' old inflammatory adhesions There was no 
perforation of the appendix and no evidence of any localized or general peritonitis The 
appendix was removed, the base inverted in the usual manner and the wound tlosed 
after thorough irrigation with salt solution, a practice which is always carried out in all 
acute cases 

The patient stood the operation quite well and w'as 111 good condition when he 
returned to his bed 

Post-opeiativc Com sc — Twelve hours after the operation the patient’s condition 
was quite satisf 3 Ctor> but during the second twelve hours his temperature went to 1035° 
and the pulse to 130 With this there was marked abdominal distention, and marked 
restlessness with periods of delirium The peripheral circulation was poor and there 
was considerable cjanosis From this time on all of these untoward symptoms increased 
and did not respond to the usual methods of treatment A large amount of salt solution 
was gnen as a continuous slow ha podermoclj sis and glucose and soda was given by 
rectum The abdominal distention persisted although the patient passed a large amount 
of gas with enemata Gastric laaage showed no dilatation of the stomach and gave 
no relief 
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Inspection of the wound thirty-six hours after the operation showed some oedema but 
no pus A probe inserted through the skin edge at this time revealed no pus 

At this time (thirty-six hours after operation) the patient complained of pam in 
the right axilla and there was already some swelling in this region A few hours later 
the swelling in the axilla showed definite crepitus and at this time (forty hours after 
operation) the wound was again inspected and thin yellowish pus was found on insert- 
ing a probe through the skin edge The crepitus m the axilla ended at the costal margin 
and did not extend to the area of the wound There was considerable oedema of the 
wound but no bronzing of the skin A smear taken from the wound showed a pure 
culture of the Bacillus welchii A blood culture taken at the same time also showed 
a pure culture of the Bacillus welchn 

The patient’s general condition became rapidly worse and he died forty-four hours 

following the operation He remained conscious until almost the end except for short 

periods of delirium during the second twenty-four hours Autopsy was asked for but 

not obtained ^ ^ , r 

Joseph P Shearer, M D 

Washmgton, D C 
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Dr Frank Emory Bunts died suddenl} fiom heart disease on Novem- 
ber 26, 1928 His departiiie brought a deep sense of loss not only to his 
many friends and associates among the physicians of Cleveland, but also to 
physicians, friends, and foimer patients thioughout the world, who have 

at some time come under 
the influence of his 
kindly and genial spirit 
Doctor Bunts was 
born in Youngstown, 
Ohio, m 1861, and re- 
ceived his education m 
the public schools He 
then received an appoint- 
ment to the United 
States Naval Academy at 
Annapolis, from which 
_ he was graduated in the 
class of 1881 which pro- 
duced many other promi- 
nent men among them 
Senator W eeks Senator 
Weller, of Maryland, and 
Baron Uriu, who was 
Vice-Admiral of the Japanese Navy when Doctor Bunts visited Japan m 1922 
After Doctor Bunts had served for two years with the Asiatic fleet, the 
opportunity was given the younger naval officers to lesign, because the Navy 
was overstaffed, and Doctor Bunts decided to leave the Navy and to study 
medicine, but all thiough his life and in all his relations he always bore the 
stamp of the Navy 

He matriculated in the Western Reserve Medical School and was giad- 
uated with the class of 1886 Aftei giaduation he became house officer at 
St Vincent s Chanty Hospital, Avith which institution he was associated m 
\arious capacities for the rest of his life — forty-two years 

In 1887 Doctor Bunts became the assistant to Dr Frank Weed, who had 
a very active general jiractice on the west side of the city, including a great 
deal of casualty work It was at this tune that Doctor Bunts became mteiested 
in surgery Doctor Geoige W Ciile joined them m 1889 and aftei the 
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death of Doctoi Weed in 1891 he and Doctor Bunts continued to practice 
togethei, associating with them in 1894 Dr Win E Lower 

Twice Doctoi Bunts interrupted his practice to go abroad to study at 
foieign clinics, and latei, duiing the Spanish War, he enlisted in the Army, 
serving as surgeon to the First Regiment of Ohio Cavalry under Major 
Runcie He always retained his interest in military matters and after the 
war was over, m the midst of a busy practice, he became captain of Tioop 
Y and seived m this capacity foi three yeais At the time of the World War 
he again accepted a commission as majoi, latei becoming lieutenant-colonel 
and commanding Geneial Hospital No 9 at Rouen, France (Base Hospital 
No 4, U S Aimy) 

Doctoi Bunts was a membei of the Cleveland Academy of Medicine 
fiom the tune of its oiganization in 1902, and was its fiist president He was 
also a membei of the Cleveland Medical Library Association, serving as its 
piesident in 1927 He was a membei of the American Surgical Association, 
the Ohio State Medical Society, the American Medical Association, the 
American College of Surgeons, the Aineiican Association foi the Preven- 
tion of Cancer, the Societe Internationale de Chirurgie, and the Societe 
Fran^aise pour rAvancement de Science 

Fiom 1886 to 1893 Doctoi Bunts lectured on suigery at Wooster Medi- 
cal College, and from 1893 until the tune of his death he was Professor of 
Principles of Surgery and Clinical Suigeiy at the Medical School of West- 
ern Reserve Univeisity He was visiting surgeon at vaiious tunes to St 
Alexis Hospital, St Anne’s Maternit)'’ Hospital, Mount Sinai and Cleveland 
City hospitals, consulting suigeon to the Lutheran, Women’s and Mater- 
nity hospitals He was one of the founders of the Cleveland Clinic Founda- 
tion and was chief of staff at St Vincent’s Charity Hospital from 1913 until 
his death 

Among Doctor Bunts’ salient chaiactenstics was his deep interest in uvic 
and national affairs He was a member of the Chamber of Commerce and 
served for years on its Committee on Militaiy Affaiis He was a director of 
the Cleveland Trust Company He was interested m and furthered every 
movement for civic improvement and was a frequent lecturer on patriotic 
subjects He was a man of broad culture and wide reading, especially 
interested m articles and books bearing upon eaily medical history In medical 
ai tides, many of which he was the authoi, and in the small volume of stories 
which he published some years ago his writing always showed a characteris- 
tic individual charm He was a practitioner of the gentle art of fishing and 
the month each year spent at Rose Point piovided many anecdotes which 
were a constant delight to his friends 

In 1888 Doctor Bunts was married to Miss Harriett E Taylor and they 
were the paieiits of Dr Alexander Tajdor Bunts and of Clara Louise Bunts, 
wife of Edward C Daoust 

It IS difficult properly to evaluate this man He possessed so many charac- 
teristics which make for greatness combined with a retiring, unassuming per- 
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sonahty Perhaps one may safely state that the keynote of his character was 
constancy — once he made up his mind to devote himself to any institution 
or cause, that cause or institution had his unfailing loyalty ever after Every 
one of his patients became his lifelong friend in whose welfare he never 
failed to keep a lively interest 

An emphatic word should be added about his influence as a teacher upon 
the hundreds of students with whom he came in contact m the medical 
school and in the wards of the hospital Patience and understanding, with 
insistence upon accuracy in diagnosis and refined suigical technic m operat- 
ing, were outstanding char actei i sties of Doctor Bunts, the teacher 

There are certain individuals who possess the rare quality of binding 
together those with whom they are associated, due to high intelligence, indus- 
try, uncompromising justice, fidelity, patience, a deep understanding of 
human frailties, and unfailing friendliness Such a man was Doctor Bunts 

George W Crile 
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